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ABSTRACT
B a ld  e a g le  n e s t in g  h a b i t a t  i n  V i r g in ia  was c h a ra c te r iz e d  in  o rd e r  t o  
p ro v id e  a b a s is  f o r  i t s  p r o te c t io n .  N ests  a re  lo c a te d  p r im a r i l y  in  
l o b l o l l y  p in e  ( P inus  ta e d a ) and t u l i p  p o p la r  ( L ir io d e n d ro n  t u l i p i f e r a ) .  
The n e s t s i t e s  a re ,  on th e  a ve ra g e , w i th in  700 m e te rs  o f  w a te r m  a reas  
o f  l i g h t  human a c t i v i t y .
S t a t i s t i c a l l y ,  n e s t in g  h a b i t a t  i n  V i r g in ia  i s  u n ifo rm . A lth o u g h  
d e n s ity  o f  th e  f o r e s t  canopy and u n d e rs to ry  may be a f a c to r  i n  n e s t s i t e  
s e le c t io n ,  i t  appears  t h a t  i n  V i r g in ia ,  as e ls e w h e re , th e  p r im a ry  n e s t 
s i t e  s e le c t io n  fa c to r  i s  th e  h e ig h t  o f  th e  n e s t t r e e  in  th e  g e n e ra l 
canopy. N est t r e e  s p e c ie s , p e r s e , i s  n o t  a f a c to r  i n  n e s t  s i t e  
s e le c t io n .  Once a n e s t  s i t e  i s  s e le c te d ,  how ever, none o f  th e  h a b i ta t  
v a r ia b le s  m easured appear t o  in f lu e n c e  n e s t in g  su cce ss .
In a c t iv e  n e s t  s i t e s  a re  c lo s e r  t o  r i v e r  s h o re l in e s  th a n  a c t iv e  n e s t 
s i t e s .  I t  i s  suggested  t h a t  b a ld  e a g le s  a re  r e lo c a t in g  t h e i r  n e s t s i t e s  
f a r t h e r  from  th e  w a te r  i n  r e a c t io n  t o  in c re a s e d  human a c t i v i t y  a lo n g  th e  
r i v e r  s h o re l in e s .
A s tu d y  o f  fo ra g in g  b e h a v io r  was a ls o  i n i t i a t e d .  F o ra g in g  b a ld  
e a g le s  were obse rved  f o r  16 days between 26 June and 31 J u ly  1979. 
A na lyses  were made o f  th e  e f f e c t s  o f  e n v iro n m e n ta l c o n d it io n s  on th e  
fo ra g in g  fre q u e n cy  and fo ra g in g  success  o f  b a ld  e a g le s .
A lth o u g h  fo ra g in g  fre q u e n c y  i s  dependent upon c lo u d  c o v e r , w ind  
speed, and w a te r  s u r fa c e  c o n d it io n s ,  fo ra g in g  success i s  n o t .  F iv e  
fo ra g in g  methods were id e n t i f i e d ,  and i t  appears  t h a t  a d u l t  b a ld  e a g le s  
use lo w  approach methods more o f te n  th a n  do s u b a d u lts .  However, th e re  i s  
no d i f fe r e n c e  between a d u l t  and s u b a d u lt  success r a te s .
E n v iro n m e n ta l c o n d it io n s  may in f lu e n c e  fo ra g in g  fre q u e n cy  by 
im p a ir in g  an e a g le 's  a b i l i t y  t o  lo c a te  p re y  from  a p e rc h . In  a d d it io n ,  
b a ld  e a g le s  can fe e d  o p p o r t u n is t ic a l ly  on dead o r  d y in g  p re y  and , th u s , 
may n o t  be as s e n s i t iv e  t o  e n v iro n m e n ta l c o n d it io n s  as b i r d s  w h ich  feed  
p r im a r i ly  on l i v i n g  p re y .
v i i i
NEST SITE SELECTION AND FORAGING BEHAVIOR 
OF THE BALD EAGLE ( HALIAEETUS LEUCOCEPHALUS) 
IN VIRGINIA
INTRODUCTION
NEST SITE SELECTION
The b a ld  e a g le  ( H a lia e e tu s  le u c o c e p h a lu s ) has been a p ro te c te d  
sp e c ie s  i n  th e  U n ite d  S ta te s  s in c e  th e  passage o f  th e  B a ld  E ag le  A c t o f  
19AO. The s o u th e rn  ra c e  o f  th e  b a ld  e a g le  (HL 1_. le u c o c e p h a lu s ) was 
d e c la re d  endangered under th e  Endangered S pec ies  A c t o f  1966. P re s e n t ly ,  
under th e  re v is e d  Endangered S pec ies  A c t o f  1973, th e  b a ld  e a g le  i s  
c o n s id e re d  endangered in  A3 o f  th e  lo w e r A8 s ta te s ,  and th re a te n e d  in  
M in n e so ta , W is c o n s in , M ic h ig a n , O regon, and W ash ing ton.
S ig n i f i c a n t  b re e d in g  p o p u la t io n s  o f  t h is  s p e c ie s  a re  p re s e n t in  
A la s k a , n o r th e rn  Canada, th e  P a c i f ic  N o rth w e s t, th e  w e s te rn  G re a t Lakes 
s ta te s ,  M aine, th e  Chesapeake Bay, and F lo r id a  (S p ru n t 1969, S p ru n t a t  
a l . 1 9 7 3 ). The Chesapeake Bay p o p u la t io n  o f  th e  b a ld  e a g le  was f i r s t  
in v e s t ig a te d  by T y r r e l l  (1 9 3 6 ). More r e c e n t ly ,  n e s t in g  s u rve y  r e p o r ts  by 
A b b o tt (1937 , 1939, 1962, 1963a, 1963b, 196A, 1967a, 1968, 1969a, 1969b, 
1970, 1971, 1972, 1973, 197A, 1976-, 1977a, 1977b, 1978) have dem on s tra te d  
a s te a d y  d e c l in e  in  numbers and p ro d u c t io n  th ro u g h  th e  1960s and e a r ly  
1970s. T h is  phenomenon has n o t  been u n iq u e  t o  th e  Chesapeake Bay.
S im i la r  d e c l in e s ,  f o r  exam ple , have been re p o r te d  in  F lo r id a  (B ro le y  
1958, H o w e ll 1968) and th ro u g h o u t N o rth  Am erica (S p ru n t 1969, S p ru n t et^ 
a l .  1 9 7 3 ).
2
3A m a jo r cause o f  t h is  d e c l in e ,  s in c e  W orld War I I ,  has been th e  use 
o f  p e s t ic id e s  such as DDT. T h is  c h lo r in a te d  h yd ro ca rb o n  has been shown 
to  cause egg s h e l l  t h in n in g  (H icke y  and A n d e rs o n .1968) and even d e a th  
( S t ic k e l  e_t a l .  1966) i n  b a ld  e a g le s  and o th e r  b i r d s .  Kepone, a 
p a r t i c u la r  p rob lem  on th e  James R iv e r  in  V i r g in ia ,  has a ls o  been 
im p l ic a te d  as a p o s s ib le  cause o f  egg s h e l l  t h in n in g  in  o th e r  s p e c ie s  o f  
b i r d s  (E roschenko  & P lace  197 7 ).
H a b ita t  lo s s  has a ls o  c o n t r ib u te d  t o  th e  d e c l in e  o f  th e  b a ld  e a g le  
(S p ru n t 1 96 9 ). In  th e  Chesapeake Bay re g io n ,  f o r  exam ple , th e  human 
p o p u la t io n  has in c re a s e d  in  re c e n t  y e a rs . C o in c id e n t w ith  t h i s  g row th  in  
p o p u la t io n  has been in c re a s e d  w a te r f r o n t  use f o r  h o u s in g  and r e c r e a t io n .  
A lth o u g h  any in d iv id u a l  p r o je c t  o r  a c t i v i t y  may n o t  have a d i r e c t  im p a c t 
on b a ld  e a g le s , th e  c u m u la t iv e  e f f e c t  o f  th e se  s m a lle r  in t r u s io n s  may be 
to  l i m i t  th e  h a b i t a t  a v a i la b le  f o r  n e s t in g ,  fo ra g in g ,  w in te r in g ,  and 
sum m ering. T h is  w ou ld  c o n s id e ra b ly  reduce  th e  l i k e l ih o o d  o f  th e  s u r v iv a l  
and re c o v e ry  o f  th e  b a ld  e a g le  i n  th e  Chesapeake Bay re g io n .
Data a v a i la b le  from  n e s t in g  s tu d ie s  and b a n d in g  program s s in c e  1976 
in d ic a te  t h a t  t h i s  d e c l in e  may be s t a b i l i z i n g  (B y rd  1977, C la rk  and 
L in c e r  1977, B yrd  1978, D i t t r i c k  and C la rk  1978, P ra m s ta lle r  and C la rk  
19 7 9 ). In  1976, t o t a l  known p ro d u c t io n  in  V i r g in ia  was 6 young. In  
1977, 33 a c t iv e  n e s ts  were lo c a te d  in  V i r g in ia ,  o f  w h ich  13 were 
p ro d u c t iv e ,  f o r  a t o t a l  p ro d u c t io n  o f  18 young. In  1978, 37 a c t iv e  n e s ts  
were lo c a te d .  E ig h te e n  young were f le d g e d  from  14 s u c c e s s fu l n e s ts .  
F in a l l y ,  i n  1979, o f  34 known a c t iv e  n e s ts ,  20 young were p roduced from  
15 p ro d u c t iv e  n e s ts .
4W hile  t h i s  s t a b i l i z a t i o n  i s  ta k in g  p la c e ,  i t  i s  im p e ra t iv e  th a t  
h a b i t a t  o f  p re s e n t and p o t e n t ia l  use be i d e n t i f i e d  and p re s e rv e d . T h is  
se e m in g ly  s t r a ig h t fo r w a r d  ta s k  i s  d i f f i c u l t  because th e  range  o f  th e  b a ld  
e a g le  in c lu d e s  many d i f f e r e n t  h a b i t a t  ty p e s ,  and o n ly  th e  m ost g e n e ra l 
c o n c lu s io n s  can be made a b o u t b a ld  e a g le  n e s t in g  re q u ire m e n ts  in  
d i f f e r e n t  p a r ts  o f  i t s  ra n g e . As a r e s u l t ,  i t  has become nece ssa ry  fo r  
re s e a rc h e rs  t o  c h a ra c te r iz e  b a ld  e a g le  n e s t in g  h a b i t a t  f o r  each re g io n  in  
w h ich s ig n i f i c a n t  p o p u la t io n s  a re  fo u n d . In fo rm a t io n  a b o u t b a ld  e a g le  
n e s t in g  h a b i t a t  i s  a v a i la b le  from  A laska  (H ense l and T ro y e r  1964, T ro ye r 
and H ense l 1965, Robards and K in g  1966, Hehnke 1973, C o rr  1974, S he rrod  
e t  a l .  1 9 7 6 ), th e  N o rthw e s t T e r r i t o r ie s  (B rom ley  and T ra u g e r 1 97 4 ), 
Saskatchewan ( W h i t f ie ld  et a l .  1974, G e rra rd  e t  a l .  1 9 7 5 ), M an itoba  
( W h i t f ie ld  et_ al^. 1974, G r ie r  1 9 7 7 ), O n ta r io  ( G r ie r  1969 and 197 7 ), 
W ashington ( R e t f a lv i  1965, Newman e t  a l .  1 9 7 7 ), M inne so ta  (Juenemann
1973) , and F lo r id a  (B ro le y  1947, N e s b it t  e t  al_. 1975, McEwan 1977, McEwan 
and H ir t h  1 9 7 9 ). M ost o f  t h i s  in fo r m a t io n  i s  v e ry  g e n e ra l,  and o n ly  a 
few o f  th e s e  s tu d ie s  have in c lu d e d  d e ta i le d  m easurem ents o f  th e  h a b i t a t  
(Juenemann 1973, W h i t f ie ld  e t  a l .  1974, McEwan 1977, McEwan and H ir t h  
1 97 9 ). G enera l d e s c r ip t io n s  o f  b a ld  e a g le  n e s t in g  h a b i t a t  i n  V i r g in ia  
a re  a v a i la b le  (C la rk  and L in c e r  1977, D i t t r i c k  and C la rk  1978,
P ra m s ta lle r  and C la rk  1 9 7 9 ), b u t  t o  d a te  no d e ta i le d  in fo r m a t io n  on n e s t 
s i t e  s e le c t io n  f o r  t h i s  a re a  has been p u b lis h e d .
G e n e ra lly ,  b a ld  e a g le s  appear t o  s e le c t  n e s t s i t e s  on th e  b a s is  o f  
th re e  c r i t e r i a ;  (1 )  p r o x im ity  t o  w a te r , ( 2) g e n e ra l c h a r a c t e r is t ic s  o f
5th e  n e s t  t r e e ,  and (3 ) th e  le v e l  o f  human d is tu rb a n c e .  These c a te g o r ie s  
can be sum marized as fo l lo w s :
\
P ro x im ity  t o  w a te r :
S in ce  f i s h  com prise  a m a jo r p o r t io n  o f  th e  b a ld  e a g le 's  d ie t  (H e r r ic k  
1934, Bent 1937, B ro le y  1947, S o u th e rn  1963, Juenemann 1973, O fe l t  1976, 
McEwan 1 9 7 7 ), i t  i s  n o t  s u r p r is in g  t h a t  b a ld  e a g le  n e s t s i t e s  a re  lo c a te d  
w i th in  r e la t i v e l y  c lo s e  p r o x im ity  t o  s u b s ta n t ia l  b o d ie s  o f  w a te r .  
W h i t f ie ld  e t  al. (1974) s ta te  t h a t  th e  p re fe r re d  lo c a t io n  f o r  b a ld  e a g le  
n e s t  s i t e s  i n  Saskatchewan and M an itoba  i s  "a  s t r i p  o f  la n d  w i t h in  200 
y a rd s  o f  r i v e r s  and o f  th o s e  la k e s  h a v in g  a t o t a l  s h o r e l in e  o f  more th a n  
7 m i le s . "  G e rra rd  a t  al_. (1975) found  t h a t  i n  t h e i r  s tu d y  a re a  in  
Saskatchewan, b a ld  e a g le s  show a p re fe re n c e  f o r  n e s t s i t e s  a lo n g  
s h o r e l in e s ,  o r  on is la n d s ,  a s s o c ia te d  w ith  la rg e  b o d ie s  o f  w a te r .  In  
n o r th w e s te rn  O n ta r io  and s o u th e a s te rn  M a n ito b a , e a g le s  a ls o  p r e fe r  t o  
n e s t a lo n g  th e  s h o re l in e s  o f  r iv e r s  and la rg e  la k e s  ( G r ie r  197 7 ).
The d is ta n c e  o f  n e s t  s i t e s  fro m  w a te r v a r ie s .  In  A la s k a , Hehnke
(1973) re p o r te d  th a t  a l l  th e  n e s ts h e  obse rved  a re  w i t h in  50 ya rd s  (46m .) 
o f  th e  w a te r . S im i la r ly ,  Robards and K in g  (1966) and W h i t f ie ld  e t  a l .
(1974) found  th a t  m ost b a ld  e a g le  n e s t s i t e s  i n  t h e i r  s tu d y  a re a s  a re  
between 50 and 200 y a rd s  (46 -1 8 3 m .) o f  th e  w a te r . Most n e s ts  i n  th e  Bena 
D i s t r i c t  o f  th e  Chippewa N a t io n a l F o re s t in  M inneso ta  a re  w i th in  1 /2  m ile  
(800m .) o f  w a te r (Juenemann 1973) and in  F lo r id a 's  O ca la  N a t io n a l F o re s t 
no n e s ts  a re  found  any f u r t h e r  th a n  3 km (3000m .) from  th e  w a te r (McEwan 
1977, McEwan and H ir t h  1 9 7 9 ).
6N est t r e e  s p e c ie s  v a ry  c o n s id e ra b ly  th ro u g h o u t th e  range  o f  th e  b a ld  
e a g le . In  A la s k a , n e s t t r e e  s p e c ie s  may in c lu d e  sp ru ce  (P ic e a )  (R obards 
and K ing  1966, C o rr 1 97 4 ), co ttonw ood  ( P opu lus d e l to id e s ) (H ense l and 
T ro y e r 1964, T ro y e r and H ense l 1965, Robards and K ing  1 9 6 6 ), and w e s te rn  
hem lock ( Tsuga h e te r o p h y l la ) (C o rr  1 9 7 4 ). Spruce i s  a ls o  used as a n e s t 
t r e e  by b a ld  e a g le s  in  th e  N o rth w e s t T e r r i t o r ie s  (B rom ley  and T ra u g e r
1 97 4 ). In  Saskatchewan and M an itoba  ( W h it f ie ld  et_ a l .  1974) b a ld  e a g le  
n e s ts  a re  lo c a te d  in  t re m b lin g  aspen ( P opu lus  t re m u lo id e s ) , sp ru ce  
( P ic e a ) , ja c k  p in e  (P in u s  b a n k s ia n a ) , balsam  p o p la r  ( P opu lus b a ls a m ife ra ) , 
and w h ite  b i r c h  ( B e tu la  p a p y r i fe r a ) .  In  th e  Bena D i s t r i c t  o f  th e  
Chippewa N a t io n a l F o re s t ,  M in n e so ta , a l l  n e s ts  a re  lo c a te d  in  re d  p in e  
( P in u s  r e s in o s a ) o r  w h ite  p in e  ( P in u s  s t r o b u s ) ,  a lth o u g h  some hardwoods 
a re  used as n e s t t re e s  e lse w h e re  on th e  Chippewa (Juenemann 1 97 3 ).
Douglas f i r  ( Pseudotsuga m e n z ie s i i) i s  commonly used f o r  n e s t in g  on San 
Juan Is la n d ,  W ashington ( R e t f a lv i  1 9 6 5 ). In  n o r th  and c e n t r a l  F lo r id a ,  
p in e  ( P in u s ) and c y p re s s  ( Taxodium ) a re  m ost f r e q u e n t ly  used as n e s t 
t r e e s ,  b u t in  s o u th e rn  F lo r id a ,  where most b a ld  e a g le s  n e s t in  c o a s ta l
i
a re a s , mangroves (R h iz o p h o ra ) a re  o f te n  used ( N e s b it t  et_ a d . 1 9 7 5 ).
Ground n e s t in g  i s  n o t uncommon in  A la s k a . In  a re a s  where t re e s  a re  
n o t a v a i la b le ,  ro c k y  p in n a c le s ,  c l i f f s ,  and p i l l a r s  may be s e le c te d  as 
s u i ta b le  n e s t s i t e s  by b a ld  e a g le s  (Hehnke 1973, S he rrod  e t  al_. 1 97 6 ).
T h is  phenomenon has a ls o  been re p o r te d  from  th e  N o rth w e s t T e r r i t o r ie s  
(B rom ley and T rauge r 1974) and F lo r id a  ( N e s b i t t  e t  a l .  1975) b u t in  these  
a reas  i t  i s  c o n s id e re d  u n u s u a l.
7I t  i s  c le a r  th a t  where t re e s  a re  used f o r  n e s t in g ,  b a ld  e a g le s  a re
n o t u s in g  t r e e  s p e c ie s  as a c r i t e r i o n  f o r  n e s t s i t e  s e le c t io n .
R esearchers  ag ree  t h a t  c e r ta in  g e n e ra l c h a r a c t e r is t ic s  o f  th e  n e s t in g  
p la t fo rm  a re  s e le c te d  by b a ld  e a g le s , and t h a t  th e  s p e c ie s  o f  t r e e ,  p e r 
s e , i s  n o t  th e  c r i t i c a l  f a c to r  (R obards and K in g  1966, Juenemann 1974, 
W h i t f ie ld  et a l .  1974, G e rra rd  e t  a l .  1975, McEwan 1977, McEwan and H ir t h  
1 9 7 9 ). The n e s t t r e e  i s  u s u a l ly  h ig h  enough in  th e  g e n e ra l canopy to  
p e rm it  an u n o b s tru c te d  approach to  th e  n e s t  (Juenemann 1973, G e rra rd  et 
a l . 1974, McEwan 1977, McEwan and H i r t h  1 9 7 9 ), and has a s ta b le  l im b
s t r u c tu r e  t o  s u p p o r t th e  n e s t (R obards and K in g  1 9 6 6 ). G e rra rd  e t  a l .
(1975) suggested  th a t  th e  n e s t m ust be ap p ro a ch a b le  from  many d i r e c t io n s  
so t h a t  th e  e a g le s  can f l y  in t o  th e  w ind  w h ile  a p p ro a c h in g  th e  n e s t .  
O fte n , a c c e s s ib i l i t y  t o  th e  n e s t  t r e e  may be a t ta in e d  by s e le c t in g  a t r e e  
w h ich  i s  lo c a te d  a lo n g  th e  sho re  o f  a body o f  w a te r ( W h i t f ie ld  e t  a l .  
1974, G e rra rd  e t  a l .  1975, N e s b it t  e t  a l .  1975, McEwan 1977, McEwan and 
H i r t h  1 9 7 9 ). I f  no t re e s  a re  p re s e n t i n  th e  a re a , a ro c k y  p in n a c le  o r  
sea s ta c k  as d e s c r ib e d  by Hehnke (1973) and S he rrod  e t  a l . (1976) may 
p ro v id e  th e  nece ssa ry  deg ree  o f  a c c e s s ib i l i t y .
The d e n s ity  o f  th e  f o r e s t  canopy may a ls o  be a f a c to r  in  n e s t s i t e  
s e le c t io n  by b a ld  e a g le s . W h i t f ie ld  et a l .  (1974) found  t h a t  63% o f  th e  
n e s ts  th e y  s tu d ie d  a re  in  a re a s  where canopy c lo s u re  ranges from  30% to  
50%. N est d e n s ity  in  a re a s  i n  w h ich  canopy c lo s u re  i s  h ig h e r  o r  lo w e r 
have s ig n i f i c a n t l y  few er n e s ts  p e r m ile  o f  s h o r e l in e .  Juenemann (1973) 
e s t im a te d  p e rc e n t canopy c lo s u re  f o r  25 b a ld  e a g le  n e s t s i t e s  in
8M in n e so ta , b u t  n e ve r commented on th e  in f lu e n c e  o f  t h i s  f a c to r  on n e s t 
s i t e  s e le c t io n .
l-iiman d is tu rb a n c e :
Human d is tu rb a n c e  has o f te n  been c i t e d  as a fa c to r  in f lu e n c in g  n e s t
s i t e  s e le c t io n  and n e s t in g  success i n  b a ld  e a g le s . S p ru n t (1969)
suggested  t h a t  u rban  s p ra w l,  accom panied by in c re a s e s  in  w a te r f r o n t
c o n s t r u c t io n  and o u td o o r  r e c r e a t io n ,  has p la ye d  a r o le  i n  th e  d e c l in e  o f
b a ld  e a g le  p o p u la t io n s  s in c e  W orld  War I I .  Weekes (1974) r e fe r r e d
s p e c i f i c a l l y  t o  human d is tu rb a n c e  as one o f  th e  causes o f  th e  d e c l in e  in
n e s t in g  b a ld  e a g le s  in  O n ta r io .  Human a c t i v i t y  i n  and around b a ld  e a g le
n e s ts  may cause b i r d s  t o  move to  a l te r n a te  n e s ts  ( R e t f a lv i  1965, M a th isen
1968, G r ie r  1969, Newman e t  a l .  1977) o r  o th e rw is e  a f f e c t  n e s t in g  success
(H ense l and T ro y e r 1964, W h it f ie ld  e t  a l .  1 97 4 ).
The le v e l  o f  human a c t i v i t y  n ece ssa ry  t o  cause n e s t in g  f a i l u r e ,  o r  t o
p re v e n t e a g le s  from  s e le c t in g  a p a r t i c u la r  n e s t  s i t e ,  i s  n o t c le a r .
S ince  th e  p u rp o s e fu l d is r u p t io n  o f ;b a ld  e a g le  n e s t in g  a c t i v i t y  i s  n o t
good p o l ic y ,  even w ith  th e  b e s t  o f >in te n t io n s ,  c o n t r o l le d  s tu d ie s  o f  th e
e f f e c t s  o f  human d is tu rb a n c e  on n e s t in g  b a ld  e a g le s  have n o t been
p e rfo rm e d . In s te a d , re s e a rc h e rs  have had to  e s t im a te  human d is tu rb a n c e
by m easuring  th e  d is ta n c e  t o ,  and a c t i v i t y  on , nea rby  ro a d s , by
e s t im a t in g  th e  le v e l  o f  d is tu rb a n c e  to  th e  n a tu r a l  v e g e ta t io n  in  th e
a re a , o r  by d e te rm in in g  th e  p re d o m in a n t ty p e s  o f  human a c t i v i t y  in  th e
n e s t a re a  (M a th ise n  1968, Juenemann 1973, McEwan 1977, McEwan and H ir t h
1 9 7 9 ). -  ^ *
9M ath isen  (1968) re p o r te d  t h a t  th e  le v e ls  o f  human d is tu rb a n c e  p re s e n t on 
th e  Chippewa N a t io n a l F o re s t a re  n o t  s u f f i c i e n t  t o  r e s u l t  i n  d i f f e r e n t i a l  
n e s t success between a re a s  o f  h ig h ,  m ode ra te , o r  lo w  human a c t i v i t y .  He 
suggested  t h a t ,  a lth o u g h  human r e c r e a t io n a l  a c t i v i t y  la t e  i n  th e  b re e d in g  
season may n o t  a f f e c t  p r o d u c t i v i t y ,  th e  same a c t i v i t i e s  i n  th e  e a r l i e r ,  
more c r i t i c a l  phases o f  th e  b re e d in g  season c o u ld  cause abandonment.
These c o n c lu s io n s  a re  s u p p o rte d  by th e  r e s u l t s  o f  re s e a rc h  from  F lo r id a  
(McEwan 1977, McEwan and H ir t h  1979) w h ich  su g g e s t t h a t  l im i t e d  human 
a c t i v i t y  may n o t  a f f e c t  b a ld  e a g le s  once a s i t e  i s  s e le c te d ,  b u t  such 
d is tu rb a n c e s  may p re v e n t b i r d s  from  r e tu r n in g  t o  th e  n e s t  s i t e  th e  
fo l lo w in g  season.
A c o n t r o l le d  s tu d y  o f  th e  e f f e c t s  o f  human a c t i v i t y  on w in te r in g  b a ld  
e a g le s  has been conducted  by S ta lm a s te r  and Newman (1978 ) i n  W ash ing ton . 
Human d is tu rb a n c e  was s im u la te d  by a p p ro a ch in g  b a ld  e a g le s  th ro u g h  
d i f f e r e n t  ty p e s  o f  c o v e r ,  and from  a re a s  w ith  d i f f e r e n t  le v e ls  o f  human 
a c t i v i t y .  The r e s u l t s  in d ic a te :  (1 )  t h a t  few e r e a g le s  a re  p re s e n t in  
a re a s  o f  h ig h  human a c t i v i t y ;  (2 )  t h a t  fe e d in g  b e h a v io r  i s  a f fe c te d  
n e g a t iv e ly  by human a c t i v i t y ;  (3 )  t h a t  o ld e r  e a g le s  a re  more s e n s i t iv e  to  
d is tu rb a n c e  th a n  younger e a g le s ;  (4 )  t h a t  e a g le s  a re  more t o le r a n t  o f  
d is tu rb a n c e  when th e  cause o f  th e  d is tu rb a n c e  i s  o b scu re d  by v e g e ta t io n ;  
and (5 )  th a t  b a ld  e a g le s  a re  le s s  s e n s i t iv e  to  approach  from  a re a s  o f  
h ig h  human a c t i v i t y  th a n  from  a re a s  o f  low  human a c t i v i t y .  A lth o u g h  t h i s  
s tu d y  d id  n o t  in c lu d e  n e s t in g  e a g le s , th e  r e s u l t s  a re  h e lp f u l  in  th a t  
th e y  re v e a l how b a ld  e a g le s  r e a c t  t o  human d is tu rb a n c e  under c o n t r o l le d  
c o n d it io n s .
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The p re s e n t s tu d y  was u n d e rta k e n  in  o rd e r  t o  p ro v id e  b a s ic  
in fo r m a t io n  c o n c e rn in g  b a ld  e a g le  n e s t in g  h a b i t a t  i n  th e  V i r g in ia  p o r t io n  
o f  th e  Chesapeake Bay. A n o th e r o b je c t iv e  was t o  d e te rm in e  w hat 
in f lu e n c e ,  i f  a n y , fa c to r s  such as p r o x im ity  t o  w a te r ,  n e s t  s i t e  h a b i t a t  
c h a r a c t e r is t ic s ,  and human d is tu rb a n c e  have on n e s t  s i t e  s e le c t io n  and 
n e s t in g  success  i n  V i r g in ia .  A t h i r d  o b je c t iv e  was t o  d e te rm in e  i f  
d i f f e r e n c e s  e x is t  between n e s t in g  h a b i t a t  o f  th re e  m a jo r r i v e r  system s in  
V i r g in ia  -  th e  Potom ac, th e  Rappahannock, and th e  Y o rk  -  and , i f  s o , to  
d e te rm in e  i f  n e s t in g  success i s  r e la te d  to  th e s e  d i f f e r e n c e s .
FORAGING BEHAVIOR
A n a lyse s  o f  th e  f a c to r s  in f lu e n c in g  th e  fo ra g in g  b e h a v io r  o f  b a ld  
e a g le s  have r a r e ly  been u n d e rta k e n . Many re p o r ts  p ro v id e  in fo r m a t io n  
ab o u t p re y  s p e c ie s  w ith o u t  d e s c r ib in g  th e  m ethods used by t h i s  r a p to r  to  
c a p tu re  p re y  (B re w s te r 1925, Bent 1937, Munro 1938, W rig h t 1953, Grewe 
1966, Juenemann 1973, Ogden 1975, O fe l t  1976, W eseloh and W eseloh 1 9 7 6 ). 
When fo ra g in g  methods a re  d e s c r ib e d , e n v iro n m e n ta l f a c to r s  w h ich  may 
in f lu e n c e  th e  method used , fo ra g in g  fre q u e n c y , and fo ra g in g  success  a re  
n o t f u l l y  exam ined (Edwards 1969, Hehnke 1973, S herrod  e t  a l .  1 9 7 6 ). 
Edwards (1969) d e s c r ib e d  a s h o r t ,  c o u rs in g  f l i g h t  o v e r v e g e ta t io n  c o v e r 
f o r  w in te r in g  b a ld  e a g le s  in  U tah , b u t  d id  n o t  d is c u s s  th e  e f f e c t s  o f  
w ea th e r on fo ra g in g  b e h a v io r .  Hehnke (1973) re p o r te d  tw o p r im a ry  
fo ra g in g  p a t te r n s :  (1 )  f is h in g  and (2 )  s e a rc h in g  beaches f o r  c a r r io n ;
b u t he d id  n o t  a s s o c ia te  th e s e  g e n e ra l methods w ith  e n v iro n m e n ta l
11
c o n d it io n s .  S herrod  et_ a l . , (1976) id e n t i f i e d  th re e  fo ra g in g  m ethods:
(1 )  s t i l l  h u n t in g  from  a p e rc h , (2 ) h u n tin g  from  an a e r ia l  h e ig h t ,  and 
(3 )  h u n t in g  i n  d i r e c t  f l i g h t ;  b u t  th e y  obse rved  a c tu a l p re y  c a p tu re  o n ly  
in  r e la t io n  t o  th e  pe rched  m ethod. The a u th o rs  d id ,  how ever, g iv e  an 
a c c o u n t o f  an a d u lt  b a ld  e a g le  r e tu r n in g  to  th e  n e s t ,  th ro u g h  dense fo g , 
w ith  p re y , in d ic a t in g  t h a t  th e  b i r d  c o u ld  s u c c e s s fu l ly  fo ra g e  under 
a d ve rse  c o n d it io n s .
There i s  reason  t o  b e l ie v e  t h a t  e n v iro n m e n ta l c o n d it io n s  may 
in f lu e n c e  th e  fo ra g in g  success  o f  b a ld  e a g le s  because th e  dependence o f  
fo ra g in g  success on w ea th e r has a lre a d y  been e s ta b lis h e d  i n  some o th e r  
f is h - e a t in g  b i r d s  (Dunn 1973, Grubb 1977, S tin s o n  1978, B ov ino  and B u r t t  
1 9 7 9 ). F is h in g  success i s  d i r e c t l y  r e la te d  t o  w ind  speed and w a te r 
s u r fa c e  c o n d it io n s  in  sandw ich  te rn s  ( S te rn a  s a n d v ic e n s is ) and common 
te rn s  ( S te rn a  h iru n d o ) ,  w h ile  c lo u d  c o ve r does n o t a f f e c t  f is h in g  success 
(Dunn 1 9 7 3 ). O ve rca s t d a ys , ca lm  w in d s , and u n r ip p le d  w a te r a re  
a s s o c ia te d  w ith  f is h in g  success  in  g re a t  b lu e  he rons  ( Ardea h e ro d iu s ) 
(B o v in o  and B u r t t  1 9 7 9 ). C loudy s k ie s  and r ip p le d  w a te r s u r fa c e  a re  
a s s o c ia te d  w ith  low  success r a te s  i n  o s p re y s  (Pand ion  h a l ia e tu s ) (Grubb
1 9 7 7 ), and g u s ty  w inds a f f e c t  th e  a b i l i t y  o f  th e se  b i r d s  to  f l y  (S t in s o n
1 9 7 8 ).
One w ou ld  e x p e c t t h a t  th e  fo ra g in g  b e h a v io r  o f  b a ld  e a g le s  w ou ld  be 
a f fe c te d  in  much th e  same way as in  o th e r  f is h - e a t in g  b i r d s .  The 
o b je c t iv e s  o f  t h i s  s tu d y  were as fo l lo w s :  (1 ) t o  exam ine th e
r e la t io n s h ip  between v a r io u s  e n v iro n m e n ta l fa c to r s  and th e  fo ra g in g
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methods em ployed, fo ra g in g  fre q u e n c y , and fo ra g in g  success o f  b a ld  
e a g le s ; and (2 )  t o  see i f ,  in d e e d , b a ld  e a g le s  respond t o  e n v iro n m e n ta l 
c o n d it io n s  in  a manner s im i la r  t o  o th e r  p is c iv o ro u s  b i r d s .  A b io t ic  
e n v iro n m e n ta l fa c to r s  w h ich  had been exam ined e a r l i e r  (Dunn 1973, Grubb 
1977, S tin s o n  1978, B ov ino  and B u r t t  1979) were a ls o  exam ined in  t h is  
s tu d y .  These in c lu d e  c lo u d  c o v e r , w a te r s u r fa c e  c o n d it io n s ,  w ind  speed, 
r e la t i v e  h u m id ity ,  a i r  te m p e ra tu re , t im e  o f  d ay , and day o f  th e  y e a r .
C e r ta in  b i o t i c  f a c to r s  may a ls o  in f lu e n c e  fo ra g in g  b e h a v io r .  O spreys 
use d i f f e r e n t  h u n t in g  methods t o  fo ra g e  f o r  f i s h  a t  d i f f e r e n t  d e p th s .
They may e i t h e r  submerge a f t e r  d iv in g  in t o  th e  w a te r t o  c a tc h  deep f i s h ,  
o r  "pancake " on th e  s u r fa c e  w ith  o n ly  t h e i r  fe e t  submerged to  c a tc h  
s u r fa c e  f i s h  (Lam bert 1 9 4 3 ). Lam bert (1943) a ls o  re p o r te d  t h a t  o v e r a l l  
fo ra g in g  e f f i c ie n c y  in  o sp re y s  i s  reduced  l a t e r  i n  th e  season. He 
a t t r ib u t e d  p a r t  o f  t h i s  r e d u c t io n  to  h ig h e r  w a te r te m p e ra tu re s  to  w h ich
f is h  respond by s ta y in g  deeper in  th e  w a te r , th u s  re d u c in g  th e
a v a i l a b i l i t y  o f  s u r fa c e  f i s h ,  and p a r t  to  th e  in c re a s e d  number o f
o b s e rv a tio n s  o f  r e c e n t ly  f le d g e d , in e x p e r ie n c e d  ju v e n i le s  l a t e r  i n  th e
season.
There i s  e v id e n ce  to  su g g e s t t h a t  b a ld  e a g le s  a ls o  use s p e c i f i c  
h u n t in g  methods f o r  s p e c i f i c  p re y  ty p e s  (S h e rro d  e t  a l .  197 6 ), and th a t  
th e  use o f  d i f f e r e n t  methods and th e  r e la t i v e  success o f  th e se  methods 
may v a ry  w ith  th e  age o f  th e  b i r d  (S h e rro d  e t  a l . 1 9 7 6 ). In  a d d it io n ,  i t  
i s  n o t  u n re a so n a b le  to  s u s p e c t t h a t  a b io t ic  c o n d it io n s  such as w ind  
speed, w a te r s u r fa c e  c o n d it io n s ,  and c lo u d  c o v e r may a ls o  in f lu e n c e  th e
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method used t o  approach a p re y  ite m . In  o rd e r  t o  e x p lo re  these  
p o s s i b i l i t i e s ,  fo ra g in g  methods a re  id e n t i f i e d  h e re , and th e  
r e la t io n s h ip s  between th e s e  m ethods, fo ra g in g  su c c e s s , age c la s s ,  and 
w e a the r c o n d it io n s  a re  a n a ly z e d .
METHODS AND MATERIALS
NEST SITE SELECTION
F o r ty  b a ld  e a g le  n e s t s i t e s  i n  th e  V i r g in ia  p o r t io n  o f  th e  Chesapeake 
Bay were s tu d ie d .  A lth o u g h  m a jo r p la n t  s p e c ie s  w i th in  th e  n e s t s i t e  a rea  
were re c o rd e d  f o r  m ost o f  th e s e  s i t e s ,  d e ta i le d  m easurem ents o f  
v e g e ta t io n  o th e r  than  th e  n e s t  t r e e  i t s e l f ,  i n  th e  sense o f  Juenemann 
(1 9 7 3 ), were n o t  a tte m p te d  because, a lth o u g h  th e s e  d a ta  a re  in fo r m a t iv e ,  
such a degree o f  d e t a i l  has n o t  p roven  v i t a l  t o  an u n d e rs ta n d in g  o f  b a ld  
e a g le  n e s t s i t e  s e le c t io n .  In  a d d i t io n ,  i t  was c o n s id e re d  c r i t i c a l  t o  be 
a b le  t o  com p le te  a l l  measurements q u ic k ly ,  n o t  o n ly  i n  o rd e r  t o  l i m i t  
d is tu rb a n c e  o f  n e s t in g  e a g le s , b u t  because i t  f r e q u e n t ly  to o k  many h o u rs , 
o r  many v i s i t s ,  t o  f i n a l l y  lo c a te  n e s ts  from  th e  g round .
B a ld  e a g le  n e s t s i t e s  were v i s i t e d  d u r in g  th e  f a l l  o f  1978 and th e  
s p r in g  o f  1979. N ests were c la s s i f ie d  as in a c t iv e  i f  th e re  had been no 
known n e s t in g  a tte m p t d u r in g  t h a t  n e s t in g  season. U n s u c c e s s fu l n e s ts
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were those  a t  w h ich  n e s t in g  a tte m p ts  f a i le d  to  p roduce f le d g e d  young. A 
n e s t was c o n s id e re d  s u c c e s s fu l i f  th e  a d u lts  succeeded i n  f le d g in g  one o r 
more e a g le ts .
N est t r e e  s p e c ie s  was re c o rd e d  f o r  each n e s t .  Measurements o f  n e s t 
t r e e  h e ig h t ,  canopy h e ig h t ,  and n e s t  h e ig h t  were o b ta in e d  u s in g  a Toko
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model 22551 t r i a n g u la t o r . Canopy d is ta n c e ,  th e  lo c a t io n  o f  th e  n e s t in  
r e la t io n  t o  th e  o v e r a l l  canopy, was d e te rm in e d  by s u b t r a c t in g  canopy 
h e ig h t  from  n e s t h e ig h t .  D iam e te r o f  th e  n e s t  t r e e  a t  b re a s t  h e ig h t  
(DEH) was m easured w ith  a Chrome C lad  t r e e  ta p e  a t  a s ta n d a rd  b re a s t  
h e ig h t  o f  a p p ro x im a te ly  1 .4  m e te rs  (4  f e e t ,  6 in c h e s ) .  Both th e  
t r ia n g u la t o r  and th e  t r e e  ta p e  were c a l ib r a te d  a c c o rd in g  to  th e  E n g lis h  
sys tem . R eadings were c o n v e rte d  l a t e r  t o  th e  m e tr ic  sys tem .
The p e rc e n t o f  l i g h t  b lo c k e d  by th e  f o l ia g e  o f  th e  canopy and 
u n d e rs to ry  ( f o i la g e  d e n s ity )  was d e te rm in e d  u s in g  an o c u la r  tu b e  adap ted  
from  James and S h u g a rt (1970) f o r  an a re a  o f  0 .0 4  h e c ta re  (0 .1  a c re )  
a round  th e  n e s t  t r e e .  A l l  v e g e ta t io n  between th e  o b s e rv e r and th e  canopy 
was v iew ed  th ro u g h  th e  tu b e , w h ich  was d iv id e d  in t o  te n  s e c t io n s  w ith  
c rossed  th re a d s . For most n e s ts  re a d in g s  were ta k e n  a lo n g  fo u r  t r a n s e c ts  
-  n o r th ,  s o u th , e a s t ,  and w est -  a round  th e  n e s t  t r e e  as d e s c r ib e d  in  
James and S h u g a rt (1 9 7 0 ). In  a d d i t io n ,  th e  d e n s ity  o f  th e  u n d e rg ro w th  
around th e  base o f  th e  n e s t t r e e  was d e te rm in e d  q u a l i t a t i v e l y  t o  be t h in ,  
w i th  easy access t o  th e  t r u n k ,  o r  t h ic k ,  w i th  t ru n k  access d i f f i c u l t ,  in  
o rd e r  t o  d e te rm in e  th e  a c c e s s ib i l i t y  o f  th e  n e s t  t r e e  t o  such p o t e n t ia l  
n e s t p re d a to rs  as ra c co o n s .
The d is ta n c e  o f  open w a te r from  n e s t  s i t e s  was d e te rm in e d  u s in g  
to p o g ra p h ic  maps o f  th e  U .S . G e o lo g ic a l Survey on w h ich  n e s t s i t e s  had 
been m arked. V i s i b i l i t y  o f  open w a te r from  th e  n e s t  was d e te rm in e d  f o r  
1979 n e s ts ,  o n ly ,  by th e  c lim b e rs  o f  th e  Chesapeake Bay B a ld  Eagle 
B anding Team.
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The e x te n t  o f  human a c t i v i t y  in  th e  v i c i n i t y  o f  n e s t s i t e s  was 
d e te rm in e d  in  tw o ways. F i r s t ,  th e  d is ta n c e  o f  n e s t  s i t e s  from  th e  
n e a re s t road  was c a lc u la te d  u s in g  U .S . G e o lo g ic a l S u rvey to p o g ra p h ic  maps 
on w h ich  n e s t s i t e s  had been m arked. S e co n d ly , a q u a l i t a t i v e  assessm ent 
was made o f  each n e s t s i t e  s tu d ie d .  I f  th e re  was l i t t l e  in d ic a t io n  o f  
hunan a c t i v i t y  nea r th e  n e s t s i t e ,  o r  i f  such a c t i v i t y  was r e g u la r ,  such 
as fa rm in g , th e n  a c t i v i t y  was c a te g o r iz e d  as l i g h t .  The te rm  m oderate 
was used t o  d e s c r ib e  n e s ts  where th e  p o s s i b i l i t y  o f  n o n re g u la r ,  h ig h ly  
d is r u p t iv e  human a c t i v i t y ,  s u c h ,a s  m i l i t a r y  m aneuvers, e x is te d .  The 
p resence  o f  h o u s in g  deve lop m en ts , m a rin a s , c o n s t r u c t io n ,  t im b e r in g ,  o r  
h e a v i ly  used m a jo r h ighw ays was c o n s id e re d  heavy human a c t i v i t y .
S t a t i s t i c a l  a n a ly s is :
K r u s k a l-W a l l is  t e s t s  o r  W ilco xo n  2 -sam p le  t e s t s  (S o k a l and R o h lf  
1969) were used to  a n la y z e  d i f fe r e n c e s  between sam ples o f  h a b i t a t  
v a r ia b le s  f o r  v a r ia b le s  such as t r e e  s p e c ie s , u n d e rg ro w th , w a te r 
v i s i b i l i t y ,  and human a c t i v i t y  w h ich  a re  n o t  m easurem ents, b u t  d e s c r ib e  
a t t r ib u t e s .  D if fe re n c e s  between sam ples o f  h a b i t a t  v a r ia b le s  w h ich  a re  
m easurem ents, such  as t r e e  h e ig h t ,  n e s t  h e ig h t ,  canopy h e ig h t ,  canopy 
d is ta n c e ,  DBH, w a te r  d is ta n c e ,  and ro a d  d is ta n c e  were a n a lyze d  u s in g  
a n a ly s is  o f  v a r ia n c e  (ANOVA) f o r  n o rm a lly  d is t r ib u t e d  sam p les. Samples 
were te s te d  f o r  n o r m a li ty  u s in g  th e  S h a p iro -W ilk  W -te s t (S h a p iro  and W ilk  
1965) as programmed in  th e  S t a t i s t i c a l  A n a ly s is  System (H e lw ig  and 
C o u n c il 1 9 7 9 ). K r u s k a l-W a l l is  o r  W ilcoxon  2 -sam p le  t e s t s  were used fo r
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n o n -n o rm a l sam ples. F o lia g e  d e n s ity  p e rc e n ts  were n o rm a liz e d  u s in g  th e  
a r c - s in e  t ra n s fo rm a t io n ,  te s te d  f o r  n o rm a li ty  u s in g  th e  S h a p iro -W ilk  
W - s t a t is t ic ,  and a n a lyze d  w ith  ANOVA. The s ig n i f ic a n c e  le v e l  f o r  a l l  
t e s ts  was p = .0 5 .
FORAGING BEHAVIOR
On s ix te e n  days between 26 June and 31 J u ly  1979 fo ra g in g  b a ld  e a g le s  
were obse rved  from  a 15 m e te r c l i f f  a lo n g  th e  s o u th  s h o re  o f  th e  Potomac 
R iv e r  i n  K in g  George C o un ty , V i r g in ia .  T h is  s i t e  i s  a d ja c e n t t o  a marsh 
in  Caledon S ta te  P a rk . One hundred e ig h ty  th re e  h o u rs  o f  o b s e rv a t io n  
were c o m p le te d . Em pire 7x35 b in o c u la r s  and a Bausch and Lomb 15x20x35 
s p o t t in g  scope were used to  o bse rve  fo ra g in g  b a ld  e a g le s .
Measurement o f  e n v iro n m e n t v a r ia b le s :
C loud c o v e r ,  w a te r s u r fa c e  c o n d it io n s ,  w ind  speed, te m p e ra tu re , and 
r e la t i v e  h u m id ity  were re c o rd e d  e v e ry  1 /4  hou r w h ile  o b s e rv a t io n s  were 
b e in g  c o n d u c te d . C loud c o v e r was c a te g o r iz e d  as c le a r  (sunny w ith  no 
c lo u d s ) ,  p a r t l y  c lo u d y  (sunny w ith 1 c lo u d s ) ,  hazy ( l im i t e d  v i s i b i l i t y  due 
to  h a z e ), o v e rc a s t ,  o r  fo g g y . W ater s u r fa c e  c o n d it io n s  were c la s s i f ie d  
as c a lm , r ip p le s  o n ly ,  waves o n ly ,  o r  waves w ith  r ip p le s  ( in c lu d in g  th e  
p resence  o f  w h ite c a p s ) .  Wind speed in  k i lo m e te rs  p e r h o u r was e s t im a te d  
by o b s e rv in g  th e  d is tu rb a n c e  produced  by th e  w ind  in  t re e s  nea r th e  edge 
o f  th e  c l i f f ,  u s in g  T ab le  12 -1  o f  Donn (1 9 7 2 ). D ry b u lb /w e t  b u lb  
te m p e ra tu re s  were d e te rm in e d  u s in g  a s l in g  p sy c h ro m e te r, and th e s e
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re a d in g s  were used to  d e te rm in e  b o th  a i r  te m p e ra tu re  and r e la t i v e  
h u m id ity .
Age c la s s e s :
B a ld  e a g le s  were s e p a ra te d  in t o  two age c la s s e s ,  a d u lts  and 
s u b a d u lts ,  th e  l a t t e r  la c k in g  th e  w h ite  head and t a i l  o f  th e  a d u lt s .  Age 
d e te rm in a t io n  o f  s u b a d u lt  b a ld  e a g le s  in  f l i g h t  by plumage 
c h a r a c t e r is t ic s  i s  in a c c u ra te  a t  b e s t ,  though a tte m p ts  have been made to  
c h a ra c te r iz e  th e s e  d i f fe r e n c e s  (B e n t 1937, S o u th e rn  1964, S h e rro d  &t a l .  
1 9 7 6 ). No a tte m p t was made i n  th e  p re s e n t s tu d y  t o  d is t in g u is h  between 
age groups o f  s u b a d u lts .
F o ra g in g  success and h u n t in g  m ethods:
A b a ld  e a g le  was c o n s id e re d  to  be fo ra g in g  i f  i t  was f l y in g  o v e r th e  
r i v e r  o r  s h o r e l in e ,  f r e q u e n t ly  m oving i t s  head from  s id e  t o  s id e ,  w i th  
i t s  gaze d ir e c te d  a t  th e  w a te r .  A fo ra g in g  e v e n t n o t  r e s u l t in g  in  an 
a c tu a l  a t te m p t t o  c a p tu re  p rey  was te rm ed a se a rch  as opposed t o  a h u n t.
I t  was u s u a l ly  d i f f i c u l t  o r  im p o s s ib le  t o  see c le a r l y  th e  p re y  ite m s  
in  th e  ta lo n s  o f  th e se  r a p to r s .  P re l im in a ry  o b s e rv a tio n s  appeared to  
in d ic a te  t h a t  a s u c c e s s fu l h u n t by a fo ra g in g  e a g le  was fo llo w e d  by an 
i n i t i a l l y  lo w , rh y th m ic  f l i g h t  d i r e c t l y  back in  t o  s h o re . Ueoka (1974) 
and B yrd  (p e rs .  comm.) obse rved  a s im i la r  p a t te rn  i n  o s p re y s . F o ra g in g  
success was d e te rm in e d  i n  th e  p re s e n t s tu d y  by o b s e rv in g  th e  p o s t-h u n t  
f l i g h t  o f  h u n t in g  e a g le s . A lo w , d i r e c t  approach to  sho re  was a cce p te d  
as e v id e n c e  o f  a s u c c e s s fu l h u n t.
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Low f l i g h t s  ranged from  0 -6  m e te rs  above th e  w a te r s u r fa c e .  F l ig h t s  
ra n g in g  from  6 m e te rs  t o  a p p ro x im a te ly  30 m e te rs  ( c l i f f  h e ig h t  + t r e e  
le v e l )  were c o n s id e re d  m odera te . Any f l i g h t  above t h i s  le v e l  was 
d e s c r ib e d  as h ig h .
The d u ra t io n  o f  th e  fo ra g in g  e v e n t,  t im e d  w ith  a s to p w a tc h , was 
d e f in e d  as th e  in t e r v a l  between th e  t im e  th e  b i r d  was f i r s t  seen and th e  
t im e  i t  f le w  o u t  o f  v ie w .
S t a t i s t i c a l  a n a ly s is :
T e s ts  o f  goodness o f  f i t ,  u s in g  th e  G - s t a t i s t i c  (S o k a l and R o h lf  
1969) were used to  d e te rm in e  th e  in f lu e n c e  o f  w ind  speed, c lo u d  c o v e r , 
w a te r s u r fa c e  c o n d it io n s ,  and t im e  o f  day on fo ra g in g  fre q u e n c y .
A d ju s te d  G v a lu e s  were o b ta in e d  fo r .  sam ples in  w h ich  N i s  le s s  th a n  200. 
In  o rd e r  t o  re d u ce  s a m p lin g  e r r o r ,  th e  obse rved  fre q u e n c ie s  were a d ju s te d  
f o r  th e  p ro p o r t io n  o f  t o t a l  o b s e rv a t io n  t im e  d u r in g  w h ich  each c o n d it io n  
was re c o rd e d  (A ppe nd ix  I I ) .
The in f lu e n c e  o f  age c la s s ,  c lo u d  c o v e r ,  w a te r s u r fa c e  c o n d it io n s ,  
w ind  speed, and h u n t in g  method on fo ra g in g  success  was a n a lyze d  w ith  
c o n tin g e n c y  t e s t s  f o r  independence , u s in g  th e  G - s t a t i s t i c .  W ilcoxon
2-sam ple  t e s t s  were used t o  a n a ly z e  th e  in f lu e n c e  o f  day o f  th e  y e a r ,  
t im e  o f  d a y , te m p e ra tu re , r e la t i v e  h u m id ity ,  and fo ra y  d u ra t io n  on 
success f o r  a l l  age c la s s e s .
The in f lu e n c e  o f  age c la s s ,  h u n t in g  su cce ss , c lo u d  c o v e r ,  w a te r 
s u r fa c e  c o n d it io n s ,  and w ind  speed on th e  h u n t in g  method used was
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a n a ly z e d  w ith  c o n tin g e n c y  t e s t s  f o r  independence , u s in g  th e  G - s t a t i s t i c .
P e a rs o n 's  p roduct-m om en t c o r r e la t io n  c o e f f i c ie n t  was used to  
d e te rm in e  th e  r e la t io n s h ip  between te m p e ra tu re  and day o f  th e  y e a r .  The 
s ig n i f ic a n c e  le v e l  f o r  a l l  t e s t s  was p = .0 5 .
RESULTS
NEST SITE SELECTION
A summary page has been co m p ile d  f o r  each o f  th e  40 V i r g in ia  b a ld  
e a g le  n e s ts  f o r  w h ich  d a ta  were c o l le c te d  (A ppe nd ix  I ) .  Each n e s t  i s  
i d e n t i f i e d  by a code in d ic a t in g  th e  c o u n ty  i n  w h ich  th e  n e s t  i s  lo c a te d ,  
th e  y e a r i n  w h ich  th e  n e s t was f i r s t  known t o  be a c t iv e ,  and th e  o rd e r  in  
w h ich t h a t  n e s t  was id e n t i f i e d  i n  t h a t  c o u n ty  f o r  t h a t  y e a r .  For 
exam ple, F a ir fa x -6 3 -0 2 ,  lo c a te d  in  F a ir fa x  C ounty, was f i r s t  re c o g n iz e d  
as an a c t iv e  n e s t  i n  1963, and was th e  second n e s t found  i n  F a i r f a x  
County i n  t h a t  y e a r .  The r i v e r  system  in  w h ich  th e  n e s t  i s  lo c a te d ,  th e  
s ta tu s  o f  th e  n e s t f o r  th e  season in  w h ich  d a ta  were c o l le c te d ,  and th e  
y e a r i n  w h ich  th e  n e s t s i t e  was v i s i t e d ,  a re  a ls o  in c lu d e d .
Summaries o f  sam ple s iz e s ,  means ■+ s ta n d a rd  e r r o r s ,  minimum v a lu e s ,  
and maximum v a lu e s  f o r  th e  v a r ia b le s  t r e e  h e ig h t ,  n e s t  h e ig h t ,  canopy 
h e ig h t ,  canopy d is ta n c e ,  ( th e  p o s i t io n  o f  th e  n e s t i n  r e la t io n  t o  th e  
c a n o p y ), DBH, w a te r d is ta n c e ,  road  d is ta n c e ,  and f o l ia g e  d e n s ity  a re  
p ro v id e d  in  T ab les  I  th ro u g h  V I I I .  T h is  in fo r m a t io n  f o r  a l l  40 n e s t 
s i t e s ,  in c lu d in g  th e  James R iv e r  and th e  E a s te rn  S hore , i s  p re s e n te d  in
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T ab le  I .  In fo rm a t io n  f o r  a c t iv e  n e s ts  o n ly ,  p re s e n te d  by r i v e r  system  
(e x c e p t th e  James R iv e r  and E a s te rn  S h o re ), i s  p ro v id e d  in  T ab les  I I ,
I I I ,  and IV .  T ab les  V and V I a re  sum maries f o r  u n s u c c e s s fu l and 
s u c c e s s fu l n e s t s i t e s .  T a b le s  V I I  and V I I I  c o n ta in  th e  same in fo r m a t io n  
f o r  in a c t iv e  and a c t iv e  n e s ts .
T a b u la t io n s  o f  t r e e  s p e c ie s  (T a b le  IX ) ,  u n d e rg ro w th  d e n s ity  (T a b le  
X ) , v i s i b i l i t y  o f  w a te r from  th e  n e s t (T a b le  X I )  and human a c t i v i t y  in d e x  
(T a b le  X I I )  a re  a ls o  p re s e n te d . The n e s t in g  s ta tu s  o f  a l l  th e  n e s t s i t e s  
s tu d ie d ,  o v e r b o th  n e s t in g  seasons, a re  p re s e n te d  in  Tab le  X I I I .
A l l  o f  th e  s t a t i s t i c a l  t e s t s  p e rfo rm e d  f o r  th e  v a r ia b le s  t r e e  
s p e c ie s , t r e e  h e ig h t ,  n e s t  h e ig h t ,  canopy h e ig h t ,  canopy d is ta n c e ,  DBH, 
w a te r d is ta n c e ,  ro a d  d is ta n c e ,  f o l ia g e  d e n s ity ,  u n d e rg ro w th , w a te r 
v i s i b i l i t y  and human a c t i v i t y  a re  sum m arized in  T ab le  X IV .
P ro x im ity  t o  w a te r :
The 40 V i r g in ia  n e s t  s i t e s  in c lu d e d  i n  t h i s  s tu d y  range  from  one
m ete r t o  s l i g h t l y  more th a n  tw o k i lo m e te rs  from  w a te r (T a b le  I ) .  A c t iv e
n e s t s i t e s  lo c a te d  a lo n g  th e  Potom ac, Rappahannock, and Y o rk  R iv e r  
system s a re  n o t  d i f f e r e n t  i n  re s p e c t  t o  d is ta n c e  from  w a te r (T a b le  X IV ) ,  
n e i th e r  i s  th e  success o f  an a c t iv e  n e s t  dependent upon th e  d is ta n c e  o f  
th e  n e s t  s i t e  from  w a te r (T a b le  X IV ) .  A lth o u g h  a c t iv e  n e s ts  do te n d  to  
be f u r t h e r  from  w a te r th a n  in a c t iv e  n e s ts ,  t h i s  t re n d  i s  o n ly  on th e
b o r d e r l in e  o f  s ig n i f ic a n c e  (T a b le  X IV ) .  In  a d d i t io n ,  v i s i b i l i t y  o f  open
w a te r fro m  th e  n e s t  does n o t  appear t o  in f lu e n c e  th e  success o f  t h a t  n e s t 
(T a b le  X IV ) .
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T a b le  I
Summary o f  h a b i ta t  v a r ia b le  v a lu e s  f o r  40 n e s t s i t e s  in  
V i r g in ia ,  in c lu d in g  th e  James R iv e r  and E a s te rn  Shore
v a r ia b le N mean+S.E. minimum maximum
t r e e  h e ig h t 40 30.1m+0.8m 19.8m 39.6m
n e s t h e ig h t 39 24.3mjh0.6m 16.8m' 32.0m
canopy h e ig h t 29 23.1m+1.2m no canopy 38.1m
canopy d is ta n c e 29 1 . 9m+l.2m -10.7m 12.2m
DBH 40 57.0cm+2.6cm 17.2cm 97.0cm
w a te r d is ta n c e 40 707m+84m lm 2134m
road d is ta n c e 38 665m + lllm 20m 3093m
f o l ia g e  d e n s ity 39 75%+4% 0% 100%
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T ab le  I I
Summary o f  h a b i t a t  v a r ia b le  v a lu e s  f o r  a c t iv e  Potomac R iv e r  n e s t  s i t e s
v a r ia b le N mean+S.E. minimum maximum
t r e e  h e ig h t 11 29.0m+1.4m 21.3m 33.0m
n e s t h e ig h t 11 24.0m+1.2m 18.3m 28.9m
canopy h e ig h t 10 2 0 .4m+3. Om no canopy 35.1m
canopy d is ta n c e 9 1 . 3m+2. 4m -9 .2m 10.6m
DBH 11 56.6cm+5.7cm 33.1cm 9 1 .7cm
w a te r d is ta n c e 11 554m+l33m 61m 1430m
road  d is ta n c e 11 870m+325m 30m 3095m
fo l ia g e  d e n s ity 11 7 5%+5% 28% 95%
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Tab le  I I I
Summary o f  h a b i t a t  v a r ia b le  v a lu e s  f o r  
a c t iv e  Rappahannock R iv e r  n e s t s i t e s
v a r ia b le N mean+S.E. minimum maximum
t r e e  h e ig h t 10 30.8m+1.5m 24.4m 39.6m
n e s t h e ig h t 10 2 4 .5 m + l. lm 1 9 .8m 32.0m
canopy h e ig h t 9 22.0m+1.8m 13.7m 30.5m
canopy d is ta n c e 9 2.6m+1.7m -4 .6m 12.2m
DBH 10 56.5cm +3.9cm 42.7cm 77.9cm
w a te r  d is ta n c e 10 892m+184m 152m 1786m
ro a d  d is ta n c e 10 666m+165m 70m 1429m
f o l ia g e  d e n s ity 10 83%+5% 57% 100%
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Tab le  IV
Summary o f  h a b i ta t  v a r ia b le  v a lu e s  f o r  a c t iv e  Y o rk  R iv e r  n e s t s i t e s
v a r ia b le N mean+S.E. minimum maximum
t r e e  h e ig h t 7 33.3m+1.5m 27.4m 38.1m
n e s t h e ig h t 7 2 7 .4 m + l. lm 22.9m 31.7m
canopy h e ig h t 5 17.6m+4.9m no canopy 30.3m
canopy d is ta n c e 4 4 . 9m:i:4 . 3m -7 .6m 11.9m
DBH 7 58.3cm +4.3cm 44.7cm 72.4cm
w a te r  d is ta n c e 7 959m+257m lm 2134m
road  d is ta n c e 7 645m+200m 119m 1548m
fo l ia g e  d e n s ity 6 7 9%+8% 42.3% 99%
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T ab le  V
Summary o f  h a b i t a t  v a r ia b le  v a lu e s  f o r  a c t iv e ,  u n s u c c e s s fu l n e s ts  
a lo n g  th e  Potom ac, Rappahannock, and York R iv e rs  i n  V i r g in ia
v a r ia b le N mean+S.E. minimum maximum
tre e  h e ig h t 15 30.3m+1.3m 21.3m 38.1m
n e s t h e ig h t 15 25.2m+1.0m 18.3m 31.7m
canopy h e ig h t 13 18.0m+3.0m no canopy 32.0m
canopy d is ta n c e 11 3 . 7m+2. Om -9 .1 m 12.2m
DBH 15 53.5cm +2.9cm 33.1cm 73.7cm
w a te r d is ta n c e 15 665m+129m lm 1670m
ro a d  d is ta n c e 15 520m+ll0m 50m 1548m
fo l ia g e  d e n s ity 14 73%+5% 28% 100%
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T ab le  V I
Summary o f  h a b i t a t  v a r ia b le  v a lu e s  f o r  a c t iv e ,  s u c c e s s fu l n e s ts  
a lo n g  th e  Potomac, Rappahannock, and York R iv e rs  i n  V i r g in ia
v a r ia b le N mean+S.E. minimum maximum
t r e e  h e ig h t 13 31.2m+1.2m 24.4m 39.6m
n e s t h e ig h t 13 31.2m+1.0m 19.8m 32.0m
canopy h e ig h t 11 23.3m+2.0m 16.8m 35.1m
canopy d is ta n c e 11 1.2m+1.9m -9 .2m 10.6m
DBH 13 61.1cm +4.8cm 38.1cm 91.7cm
w a te r d is ta n c e 13 904m+175m 190m 2134m
ro a d  d is ta n c e 13 776m+236m 70m 3095m
f o l ia g e  d e n s ity 13 85%+3% 29% 100%
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Nest s i t e  c h a r a c t e r is t ic s :
O f th e  40 n e s t  s i t e s  s tu d ie d ,  15 a re  in c lu d e d  in  th e  Potomac R iv e r  
sys tem , ,13 in  th e  Rappahannock R iv e r  sys tem , 10 i n  th e  York R iv e r  sys tem , 
1 on th e  James R iv e r ,  and 1 on th e  E a s te rn  Shore o f  V i r g in ia ,  j u s t  a few 
m ile s  s o u th  o f  th e  M ary land  s ta te  l i n e  (T a b le  X I I I ) .  The n e s ts  a re  
lo c a te d  p r im a r i l y  i n  l o b l o l l y  p in e s  (P in u s  ta e d a ) .  F re q u e n t use i s  a ls o  
made o f  t u l i p  p o p la r  ( L ir io d e n d ro n  t u l i p i f e r a ) , w i th  V i r g in ia  p in e  ( P inus  
v i r g in ia n a ) , s h o r t le a f  p in e  ( P in u s  e c h in a ta ) ,  and s o u th e rn  re d  oak 
( Quercus f a lc a t a ) b e in g  used le s s  f r e q u e n t ly  (T a b le  IX ) .  The t y p ic a l ,  o r 
"a v e ra g e " , n e s t  s i t e  i n  V i r g in ia  i s  665 m e te rs  from  th e  n e a re s t ro a d , and 
707 m e te rs  from  open w a te r ,  w h ich  may o r  may n o t  be v i s i b l e  from  th e  n e s t 
(T a b le  V ) . The n e s t  t r e e  m easures 3 0 .1  m e te rs  i n  h e ig h t  and 5 7 .0  
c e n t im e te rs  i n  d ia m e te r .  The n e s t  h e ig h t  i s  2 4 .3  m e te rs , and ave rages  
between one and tw o m e te rs  above th e  canopy, w h ich  i s  2 3 .1  m e te rs  h ig h .  
F o lia g e  d e n s ity  ave rages  a b o u t 75%. The u n d e rg ro w th  a round  th e  t ru n k  o f  
th e  n e s t  t r e e  i s  u s u a l ly  t h in ,  p r o v id in g  easy access t o  th e  t r u n k .
N e s tin g  h a b i t a t  d i f f e r s  v e ry  l i t t l e  when a n a ly z e d  by r i v e r  sys te m , by 
n e s t in g  su cce ss , o r  by n e s t in g  a c t i v i t y  (T a b le  X IV ) . The a n a ly s is  o f  
a c t iv e  n e s t in g  s i t e s  f o r  th e  th re e  p r im a ry  r i v e r  system s in  w h ich  b a ld  
e a g le s  p r e s e n t ly  n e s t  p roduced  no s ig n i f i c a n t  d i f fe r e n c e s  f o r  any o f  th e  
h a b i t a t  v a r ia b le s  (T a b le  X IV ) .  A lth o u g h  th e  re p ro d u c t iv e  s ta tu s  o f  n e s ts  
lo c a te d  a lo n g  th e s e  th re e  r i v e r  sys tem s do n o t ,  a t  f i r s t  g la n c e , appear 
t o  be u n ifo rm  (T a b le  X I I I ) ,  th e y  a re  n o t  s i g n i f i c a n t l y  d i f f e r e n t  (T a b le  
X IV ) . In  o th e r  w o rds, n e i th e r  n e s t in g  h a b i t a t  n o r n e s t in g  success d i f f e r
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T ab le  V I I
Summary o f  h a b i t a t  v a r ia b le  v a lu e s  f o r  in a c t iv e  n e s ts  a lo n g  
th e  Potomac, Rappahannock, and York R iv e rs  i n  V i r g in ia
v a r ia b le N mean+S.E. minimum maximum
tre e  h e ig h t 10 26.7m+1.7m 19.8m 38.1m
n e s t h e ig h t 9 2 1 .2 m + l. lm 16.8m 27.4m
canopy h e ig h t 6 I6.3m +6.1m no canopy 38.1m
canopy d is ta n c e 4 -0.4m +4.4m -10.7m 10.7m
DBH 10 49.7cm+_5.1cm 27.2cm 81.3cm
w a te r d is ta n c e 10 431m+93m 3m 914m
ro a d  d is ta n c e 10 442m+dL41m 20m 1446m
fo l ia g e  d e n s ity 10 59%+10% 0% 98.5%
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Tab le  V I I I
Summary o f  h a b i t a t  v a r ia b le  v a lu e s  f o r  a c t iv e  n e s ts  a lo n g  
th e  Potomac, Rappahannock, and York R iv e rs  i n  V i r g in ia
v a r ia b le N mean+S.E. minimum maximum
tre e  h e ig h t 28 30.7m+0.9m 21.3m 39.6m
n e s t h e ig h t 28 25.0m+0.7m 18.3m 32.0m
canopy h e ig h t 24 20.4m+1.7m no canopy 35.1m
canopy d is ta n c e 22 2.5m+1.4m -9 .2m 12.2m
DBH 28 57.0cm +2.8cm 33.1cm 91.7cm
w a te r d is ta n c e 28 776m+107m lm 2134m
ro a d  d is ta n c e 28 639m+124m 50m 3095m
fo l ia g e  d e n s ity 27 79%+3% 28% 100%
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between th e  Potomac, Rappahannock, and York R iv e r  sys tem s. James R iv e r  
and E a s te rn  Shore n e s ts  a re  n o t  in c lu d e d  i n  th e  a n a ly s is  because th e y  a re  
so g e o g ra p h ic a lly  is o la te d  from  most o f  th e  n e s ts  i n  V i r g in ia .
The n e s t in g  success o f  a c t iv e  b a ld  e a g le  n e s ts  does n o t  appear t o  be 
r e la te d  t o  any o f  th e  h a b i t a t  v a r ia b le s  (T a b le  X IV ) .  However, when th e se  
d a ta  a re  a n a ly z e d  by a c t i v i t y  ( in a c t iv e  n e s ts  v e rs u s  a c t iv e  n e s ts )  th e re  
i s  a s ig n i f i c a n t  d i f fe r e n c e  in  t r e e  h e ig h t  (T a b le  X IV ) .  In a c t iv e  n e s t 
t r e e s  a re  n o t  as t a l l  (T a b le  V I I )  as n e s t  t r e e s  i n  w h ich  p r e s e n t ly  a c t iv e  
n e s ts  a re  lo c a te d  (T a b le  V I I I ) .  N est h e ig h t  i s  c o r re s p o n d in g ly  lo w e r f o r  
in a c t iv e  n e s ts  (T a b le  V I I )  th a n  f o r  a c t iv e  n e s ts  (T a b le  V I I I ) .  F o lia g e  
d e n s ity  may a ls o  d i f f e r  between in a c t iv e  and a c t iv e  n e s ts .  A lth o u g h  t h is  
d i f fe r e n c e  i s  n o t  s t a t i s t i c a l l y  s ig n i f i c a n t  (T a b le  X IV ) ,  th e re  appears  to  
be a t re n d  f o r  f o l ia g e  d e n s ity  t o  be le s s  f o r  in a c t iv e  n e s ts  (T a b le  V I I )  
th a n  f o r  a c t iv e  n e s ts  (T a b le  V I I I ) .
Human a c t i v i t y :
The d is ta n c e  o f  th e  n e s t  s i t e  from  th e  n e a re s t ro a d , a measure o f  
p o s s ib le  human d is tu rb a n c e ,  does n o t  d i f f e r  between r i v e r  sys tem s, 
between s u c c e s s fu l v e rs u s  u n s u c c e s s fu l n e s ts ,  o r  between a c t iv e  v e rs u s  
in a c t iv e  n e s ts  (T a b le  X IV ) .  Human a c t i v i t y  in d ic e s ,  a n a ly z e d  in  th e  same 
manner, do n o t  d i f f e r  e i t h e r  (T a b le  X IV ) .  Human a c t i v i t y  in d ic e s  a re  
a lm o s t u n i fo rm ly  l i g h t  (T a b le  X I I ) .
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Tab le  X
U ndergrow th  d e n s ity  e s t im a te s  f o r  b a ld  e a g le  n e s t  s i t e s  i n  V i r g in ia
r i v e r  t h in  t h ic k  t o t a l
Potomac 12 3 15
Rappahannock 11 2 13
Y o rk  9 1 10
James 1 0  1
E a s te rn  Shore 1 0  1
t o t a l  34 6 40
A c t iv e / I n a c t iv e  n e s ts  (e x c e p t James R iv e r  and E a s te rn  S hore)
a c t i v i t y  t h in  t h ic k  t o t a l
a c t iv e  25 3 28
in a c t iv e  7 3 10
t o t a l  32 6 38
S u c c e s s fu l/u n s u c c e s s fu l n e s ts  (e x c e p t James R iv e r  and E a s te rn  S hore)
s ta tu s  t h in  t h ic k  t o t a l
s u c c e s s fu l 10 3 13
u n s u c c e s s fu l 15 0 15
t o t a l  25 3 28
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Tab le  X I
V i s i b i l i t y  o f  w a te r  from  b a ld  e a g le  n e s ts  i n  V i r g in ia  
r i v e r  o b s tru c te d  u n o b s tru c te d  t o t a l
Potomac 4 2 6
Rappahannock 2 4 6
York 0 1 1
James 1 0 1
E a s te rn  Shore 1 0 1
t o t a l 8 7 15
S u c c e s s fu l/U n s u c c e s s fu l n e s ts  (e x c e p t James R iv e r  and E a s te rn  Shore) 
s ta tu s  o b s tru c te d  u n o b s tru c te d  t o t a l
s u c c e s s fu l 5 3 8
u n s u c c e s s fu l 1 4 5
t o t a l  6 7 13
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Tab le  X I I
Human a c t i v i t y  in d ic e s  f o r  b a ld  e a g le  n e s t s i t e s  in V i r g in ia
r i v e r l i g h t m oderate heavy t o t a l
Potomac 13 0 2 15
Rappahannock 11 1 1 13
Y o rk 7 1 2 10
James 1 0 0 1
E a s te rn  Shore 1 0 0 1
t o t a l 33 2 3 40
A c t iv e / I n a c t iv e n e s ts  (e x c e p t James R iv e r and E a s te rn  S hore)
a c t i v i t y l i g h t m oderate heavy t o t a l
a c t iv e 21 3 4 28
in a c t iv e 9 0 1 10
t o t a l 30 3 3 38
S u c c e s s fu l/U n s u c c e s s fu l n e s ts  (e x c e p t James R iv e r  and E a s te rn  S hore) 
s ta tu s  l i g h t  m odera te  heavy t o t a l
s u c c e s s fu l 10 2 2 14
u n s u c c e s s fu l 11 1 2  14
t o t a l  21 3 4 28
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Tab le  X I I I
N e s tin g  s ta tu s  o f  b a ld  e a g le  n e s t s i t e s  i n  V i r g in ia ,  by r i v e r  
r i v e r  in a c t iv e  u n s u c c e s s fu l s u c c e s s fu l t o t a l
Potomac 4 5 6 15
Rappahannock 3 4 6 13
Y ork 3 6 1 10
James 0 0 1 1
E a s te rn  Shore 0 0 1 1
t o t a l 10 15 15 40
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FORAGING BEHAVIOR
F o ra g in g  fre q u e n c y :
For a l l  age c la s s e s  com bined , fo ra g in g  fre q u e n c y  was s ig n i f i c a n t l y  
reduced  (1 ) a t  w ind  speeds g re a te r  th a n  13 km /h r (8  m i le s /h r )  (G =11.638, 
d f= 3 ) ,  (2 ) when th e  sun was o c c lu d e d  (G =10.257, d f = l ) ,  and (3 ) when th e  
w a te r s u r fa c e  was rough  (G =22.48, d f= 2 )  (T a b le  X V ). S im i la r ly ,  w ind  
speed (G=15.9 6 , d f= 3 ) ,  c lo u d  c o v e r (G =5.24, d f = l ) ,  and s u r fa c e  c o n d it io n s  
(G =12.30, d f= 2 )  s i g n i f i c a n t l y  reduce  fo ra g in g  fre q u e n c y  f o r  th e  s u b a d u lt  
age c la s s  when te s te d  a lo n e  (T a b le  X V ). However, a d u l t  fo ra g in g  
fre q u e n c y  was a f fe c te d  s ig n i f i c a n t l y  o n ly  by rough  s u r fa c e  c o n d it io n s  
(G =11.15, d f= 2 ) (T a b le  X V ).
When a l l  t im e  b lo c k s  f o r  a l l  age c la s s e s  a re  c o n s id e re d  to g e th e r ,  
th e re  i s  a s ig n i f i c a n t  d i f fe r e n c e  in  fo ra g in g  fre q u e n c y  w ith  t im e  o f  day 
(G =104.066, d f= 7 ) (T a b le  X V I) .  Time b lo c k s  1 and 8 , r e s p e c t iv e ly ,  
c o n ta in  th e  h ig h e s t  and lo w e s t numbers o f  o b s e rv a t io n s .  An a n a ly s is  o f  
t im e  b lo c k s  2 th ro u g h  7 was p e rfo rm e d  in  o rd e r  t o  d e te rm in e  i f  fo ra g in g  
f re q u e n c ie s  w ou ld  s t i l l  be h e te roge neous  w i th  t im e  b lo c k s  1 and 8 
e x c lu d e d . These f re q u e n c ie s  a re  s t i l l  s i g n i f i c a n t l y  he te rogeneous 
(G =14.628, d f= 5 ) . Time b lo c k s  1 th ro u g h  3 , w h ich  c o n ta in  more 
o b s e rv a t io n s  th a n  th e  o th e r  b lo c k s ,  a re  a ls o  he te ro g e n e o u s  (G =19.744, 
d f = 2 ) , as a re  t im e  b lo c k s  4 th ro u g h  8 (G =20.364, d f= 4 ) .  In  c o n t r a s t ,  
t im e  b lo c k s  4 th ro u g h  7 a re  n o t  s ig n i f i c a n t l y  he te roge neous  (G =2.526, 
d f= 3 ) .
AO
Tab le  XV
R e la t io n  between fo ra g in g  fre q u e n c y  and w ind  speed, c lo u d  c o v e r , 
and w a te r s u r fa c e  c o n d it io n s ,  by age c la s s *  
w ind  speed (k m /h r)
age c la s s 0 -2 2 -6 6-13 13-38 N P r o b a b i l i t y
s u b a d u lts 32 48 42 18 140 P< .05
a d u lts 19 22 12 13 66 P> .05
t o t a l 51 70 54 31 206 P<.05
c lo u d  c o ve r
age c la s s sun p re s e n t sun. iocc luded N P r o b a b i l i t y
s u b a d u lts 84 56 140 P<.05
a d u lts 43 24 67 P>:. 05
t o t a l 127 81 208 P <. 05
w a te r s u r fa c e  c o n d it io n s
age c la s s calm m oderate rough N P r o b a b i l i t y
s u b a d u lts 64 74 38 176 P<. 05
a d u lts 34 34 14 82 P< .05
t o t a l 98 108 52 258 P<.05
*F re q u e n c ie s  g iv e n  a re  a d ju s te d  f re q u e n c ie s .  See A ppend ix  I I  f o r  
a d ju s tm e n t v a lu e s .
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S epara te  t e s t s  were p e rfo rm e d  on th e  fo ra g in g  fre q u e n c ie s  o f  s u b a d u lt  
e a g le s  a lo n e  (T a b le  X V I) .  The fo ra g in g  f re q u e n c ie s  o f  s u b a d u lts  a re  
s i g n i f i c a n t l y  he te roge neous  f o r  a l l  t im e  b lo c k s  to g e th e r  (G =84.568, 
d f= 7 ) ,  f o r  t im e  b lo c k s  2 th ro u g h  7 (G =17.3 , d f= 5 ) ,  f o r  t im e  b lo c k s  1 
th ro u g h  3 (G =48.42, d f = 2 ) , and f o r  t im e  b lo c k s  4 th ro u g h  8 (G =26.11, 
d f= 4 ) . As i n  th e  o v e r a l l  a n a ly s is ,  t im e  b lo c k s  2 and 3 a re  v e ry  
s im i la r .  However i n  c o n t r a s t  t o  th e  o v e r a l l  a n a ly s is ,  fo ra g in g  
fre q u e n c ie s  in  t im e  b lo c k s  4 th ro u g h  7 as a g roup  a re ,  in d e e d , 
s i g n i f i c a n t l y  he te roge neous  (G =14.986 , d f= 3 ) .
F o ra g in g  f re q u e n c ie s  f o r  a d u l t  b a ld  e a g le s  a re  s i g n i f i c a n t l y  
he te roge neous  o n ly  i f  a l l  t im e  b lo c k s  a re  c o n s id e re d  to g e th e r  (G =20.814, 
d f= 7 ) (T a b le  X V I) .  No s ig n i f i c a n t  degree  o f  h e te ro g e n e ity  was 
de m on s tra te d  f o r  any subg ro up . A lth o u g h  a d u l t  e a g le s  te n d  t o  fo ra g e  
la t e r  i n  th e  day th a n  do s u b a d u lts  (T a b le  X V I I ) ,  t h i s  d i f fe r e n c e  i s  n o t  
s ig n i f i c a n t  (W ilc o x o n  Z=1.8657 , N a d u lts= 7 2 , N su b a d u lts  = 164, P = .0 6 ) .
To sum m arize, th e re  i s  a c le a r  tendency  f o r  b a ld  e a g le s  to  fo ra g e  
more f r e q u e n t ly  i n  th e  m o rn in g  (T a b le  X V I) .  O v e ra ll fre q u e n c y  i s  h ig h e s t  
u n t i l  0600, fo l lo w e d  by a s m a ll d ro p  from  0600-1000. A t 1000, fo ra g in g  
fre q u e n c y  d ro p s  a g a in  b u t  rem a ins  s ta b le  u n t i l  1800, when i t  d rops  
p r e c ip i t o u s ly .  S u b a d u lt e a g le s  f o l lo w  t h i s  o v e r a l l  p a t te r n  more c lo s e ly  
th a n  do a d u lt s .  The a d u lt  fre q u e n c y  t re n d  i s  s im i la r  t o  t h a t  o f  
s u b a d u lts ,  e x c e p t w ith  th e  p e r io d  o f  fo ra g in g  s t a b i l i t y  ex tende d  to  
in c lu d e  th e  t im e  between 0600-1000.
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Tab le  XVI
Frequency d i s t r i b u t i o n  o f  fo ra g in g  fre q u e n c y  by t im e  b lo c k ,
c la s s i f ie d  by age c la s s *
tim e tim e s u b a d u lt a d u l t t o t a l
b lo c k range fre q u e n c y fre q u e n cy fre q u e n c y
1 0433 -  0600 63 23 89
2 0601 -  0800 37 09 46
3 0801 -  1000 34 13 47
4 1001 -  1200 19 08 27
5 1201 -  1400 20 13 33
6 1401 -  1600 14 08 22
7 1601 -  1800 20 13 33
8 1801 -  2030 05 02 07
*F re q u e n c ie s  g iv e n  a re  a d ju s te d  f re q u e n c ie s .  See A ppend ix  I I  
f o r  a d ju s tm e n t v a lu e s .
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F o ra g in g  su ccess :
O v e ra l l ,  fo ra g in g  success i s  g re a te r  la t e r  i n  th e  season , and a t  
h ig h e r  te m p e ra tu re s  (T a b le  X V I I ) .  There i s ,  how ever, a s ig n i f i c a n t  
p o s i t i v e  c o r r e la t io n  between day o f  th e  y e a r and te m p e ra tu re  ( r = . 48071, 
N=183, P = .0 0 0 1 ), so i t  i s  d i f f i c u l t  t o  s e p a ra te  th e  e f f e c t s  o f  th e s e  two 
fa c to r s .  For th e  s u b a d u lt  age c la s s ,  fo ra g in g  success im p roves  w ith  day 
o f  th e  y e a r ,  b u t  n o t w ith  te m p e ra tu re  (T a b le  X V I I ) .  The fo ra g in g  success 
o f  th e  a d u l t  age c la s s  i s  n o t  s i g n i f i c a n t l y  a f fe c te d  by e i t h e r  day o f  th e  
y e a r o r  by te m p e ra tu re  (T a b le  X V I I ) .
O v e ra l l ,  and f o r  s u b a d u lts  a lo n e , th e  d u r a t io n  o f  s u c c e s s fu l fo ra y s  
i s  s i g n i f i c a n t l y  s h o r te r  th a n  th e  d u r a t io n  o f  u n s u c c e s s fu l fo ra y s  (T a b le  
X V I I ) . The t im e  o f  day and r e la t i v e  h u m id ity  have no in f lu e n c e  upon 
success  f o r  any age c la s s  (T a b le  X V I I ) .  C o n tinge ncy  te s ts  o f  independence 
in d ic a te  t h a t ,  o v e r a l l ,  success i s  in d e p e n d e n t o f  c lo u d  c o v e r (G =.621, 
N=183, d f = l ,  P = .43 ) and o f  w a te r s u r fa c e  c o n d it io n s  (G = .156 , N=183, d f = l ,
P= .6 9 ) .  Success i s  a ls o  in d e p e n d e n t o f  w indspeed (G = .318 , N=178, d f= 2 , 
P = .8 5 ) , b u t  sam ple s iz e s  a re  to o  s m a ll f o r  t h i s  a n a ly s is  t o  be e n t i r e l y  
r e l i a b le .  F o ra g in g  success i s  a ls o  in d e p e n d e n t o f  c lo u d  c o v e r (G =.124, 
N=123, d f = l ,  P = .73 ) i n  s u b a d u lts .  Sample s iz e s  a re  a ls o  to o  s m a ll f o r  
r e l i a b le  a n a ly s is  o f  th e  dependence o f  success on w in d  speed i n  s u b a d u lts ,  
b u t  th e  r e s u l t s  a re  n o t s ig n i f i c a n t  (G =.061, N=120, d f= 2 , P = .8 0 ) . No 
r e l i a b le  a n a ly s e s  o f  th e  dependence o f  success on any o f  th e s e  v a r ia b le s  
f o r  th e  a d u lt  age c la s s  a lo n e  c o u ld  be p e rfo rm e d  due t o  s m a ll sam ple 
s iz e s ,  hence th e  r e s u l t s  o f  th e s e  te s ts  a re  n o t  p re s e n te d .
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F iv e  methods o f  a p p ro a c h in g  th e  r i v e r  s u r fa c e  t o  h u n t were id e n t i f i e d  
(T a b le  X V I I I ) .  For pu rposes  o f  th e  a n a ly s is ,  th e  low  approach m ethods (1 
and 2 ) and th e  d ro p  approach  methods (4 and 5 ) were each p o o le d . The 
fre q u e n c y  w i th  w h ich  a method was used i s  dependent upon th e  age c la s s  o f  
th e  e a g le  (T a b le  X IX ) .  The p e rc e n t o f  t im e  t h a t  a d u lts  use th e  low  
approach m ethods i s  a lm o s t th re e  t im e s  as g re a t  as t h a t  o f  s u b a d u lts ,  
w h ile  th e  lo w  s p i r a l  and d rop  approaches a re  used a t  r e la t i v e l y  s im i la r  
p e rce n ta g e s  by b o th  age g ro u p s . T h is  d i f fe r e n c e  i n  method used i s  n o t  
accom panied by a d i f f e r e n c e  in  success  r a te  between a d u l t  and s u b a d u lt  
b a ld  e a g le s  (T a b le  X X ).
R e lia b le  a n a ly s e s  o f  th e  in f lu e n c e  o f  h u n t in g  method on su cce ss , and 
th e  in f lu e n c e  o f  e n v iro n m e n ta l c o n d it io n s  on th e  method used , c o u ld  n o t 
be p e rfo rm e d  due t o  s m a ll sam ple s iz e s .  These d a ta  a re  n o t  p re s e n te d  due 
t o  th e  u n r e l i a b i l i t y  o f  th e  a n a ly s is .
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Method
Method
Method
Method
Tab le  X V I I I  
H u n tin g  approaches used by b a ld  e a g le s
-Low f l i g h t :  s u s ta in e d  f l i g h t  low  o v e r th e  w a te r
s u r fa c e .  The ta lo n s  a re  ra is e d  and t h r u s t  in t o  th e  w a te r 
t o  s e iz e  p re y .
:-Low g l id e :  a g l id in g  approach c o n s is t in g  o f  a s lo w ,
f la p le s s  d e s c e n t t o  th e  w a te r t o  s e iz e  p re y .
;-S lo w  s p i r a l :  a s e r ie s  o f  a t  le a s t  tw o s lo w  c i r c le s  o f
d e c re a s in g  d ia m e te r  and a l t i t u d e ,  c o n t in u in g  u n t i l  p re y  
c a p tu re  i s  a tte m p te d .
^ C i r c le  d ro p : one o r  more s lo w  c i r c le s  te rm in a te d  by a
sudden d ro p  t o  th e  w a te r s u r fa c e  t o  a t te m p t p re y  c a p tu re .
Method 5 -Q u ic k  d ro p : s u s ta in e d  f l i g h t  from  10 m e te rs  o r  more
above th e  w a te r ,  te rm in a te d  by a sudden d ro p  to  th e  
s u r fa c e  t o  s e iz e  p re y .
47
age c la s s  
s u b a d u lts  
a d u lts
T ab le  XIX
Frequency d i s t r i b u t i o n  o f  h u n t in g  m ethods (%) 
by age c la s s .  G=.04. P = .04 .
lo w  f l i g h t / l o w  g l id e  s lo w  s p i r a l  c i r c l e  d ro p /q u ic k  d rop
8% 64% 28%
22% 55% 22%
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T ab le  XX
Frequency d i s t r i b u t i o n  o f  fo ra g in g  success (% t o t a l  numbers 
o f  o b s e rv a t io n s )  by age c la s s .  G =.219. P = .64 .
age c la s s u n s u c c e s s fu l s u c c e s s fu l N
s u b a d u lts 20% 80% 123
a d u lts 17% 83% 60
t o t a l 19% 81% 183
DISCUSSION
NEST SITE SELECTION
B a ld  e a g le s  n e s t in g  i n  V i r g in ia  a re  s e le c t in g  n e s t  s i t e s  on v e ry  much 
th e  same b a s is  as b a ld  e a g le s  i n  o th e r  p a r ts  o f  th e  range  o f  t h i s  
s p e c ie s . As e ls e w h e re , n e s ts  a re  lo c a te d  r e la t i v e l y  c lo s e  t o  w a te r , and 
in  t a l l e r  t r e e s  in  w h ich  th e  n e s ts  a re  g e n e r a l ly  above th e  p r e v a i l in g  
canopy le v e l  so t h a t  th e y  may be approached w ith o u t  d i f f i c u l t y .  Human 
a c t i v i t y  ne a r th e  n e s t  s i t e  i s  g e n e r a l ly  l i g h t .
There appea rs  t o  be no c le a r  e x p la n a t io n  o f  why some a re a s  in  
V i r g in ia  w h ich  appear t o  meet th e  c r i t e r i a  f o r  n e s t  s i t e s  a re  n o t  b e in g  
u t i l i z e d  f o r  t h i s  p u rp o se , whereas com parab le  o r  s u p e r f i c i a l l y  
u n d e s ira b le  a re a s  do s u p p o r t  e a g le  n e s t s i t e s .  The p re s e n t s tu d y  does, 
how ever, p ro v id e  some c lu e s .
P ro x im ity  t o  w a te r :
The g r e a te s t  d is ta n c e  fro m  w a te r  o f  any b a ld  e a g le  n e s t s i t e  in  
V i r g in ia  i s  s l i g h t l y  o v e r  tw o k i lo m e te rs  (T a b le  I ) .  T h is  i s  c o n s id e ra b ly  
fa r t h e r  from  w a te r th a n  n e s ts  i n  A la s k a  (R obards and K ing  1966, Hehnke 
1973, S he rrod  e t  a l .  1 9 7 6 ), o r  p a r ts  o f  M inneso ta  (Juenemann 1 9 7 3 ), b u t  
i s  com parab le  t o  w a te r d is ta n c e s  i n  n o r th  c e n t r a l  F lo r id a  (McEwan 1977, 
McEwan and H i r t h  1 9 7 9 ). The mean d is ta n c e  o f  707 m e te rs  (T a b le  I ) ,  
how ever, i s  com parab le  t o  th e  maximum d is ta n c e  o f  1 /2  m ile  (800m) found
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by Juenemann (1973) in  M in n e so ta , as w e l l  as th e  d is ta n c e s  re p o r te d  f o r  
n o r th  c e n t r a l  F lo r id a  (McEwan 1977, McEwan and H ir t h  1 9 7 9 ).
B a ld  e a g le  n e s ts  in  V i r g in ia  a re  more com parab le , in  te rm s  o f  
d is ta n c e  from  w a te r , t o  n e s ts  i n  F lo r id a  th a n  e ls e w h e re . I t  has been 
sugg es te d  t h a t  th e  lo c a t io n  o f  b a ld  e a g le  n e s ts  f u r t h e r  from  w a te r may be 
due t o  in c re a s e d  human p resence  n e a r th e  w a te r ( W h i t f ie ld  e t  a l . 1 9 7 4 ).
I t  i s ,  th u s ,  d i f f i c u l t  t o  s e p a ra te  a d is c u s s io n  o f  w a te r  p r o x im ity  from  
t h a t  o f  human a c t i v i t y .  The s o u th e a s te rn  U n ite d  S ta te s  has been 
e x p e r ie n c in g  in c re a s e s  in  p o p u la t io n ,  a f a c to r  w h ich  may acco u n t f o r  th e  
c lo s e r  s i m i l a r i t y  o f  V i r g in ia  w a te r d is ta n c e s  w ith  th o s e  o f  F lo r id a  th a n  
w i th  n e s t s i t e s  i n  th e  n o r th e rn  p o r t io n  o f  th e  ra n g e . R e s u lts  o f  th e  
p re s e n t s tu d y  may in d ic a te  t h a t  in a c t iv e  n e s ts  c lo s e r  t o  th e  w a te r have 
been abandoned f o r  n e s t s i t e s  f u r t h e r  from  th e  w a te r .  T h is  w ou ld  s u p p o rt 
th e  h y p o th e s is  t h a t  in c re a s e d  human p re s s u re  a lo n g  th e  w a te r f r o n t  i s  
r e s u l t in g  in  th e  lo c a t io n  o f  b a ld  e a g le  n e s t s i t e s  f u r t h e r  from  t h is  
so u rce  o f  d is tu rb a n c e .
A lth o u g h  p r o x im i ty  t o  w a te r appea rs  to  a f f e c t  th e  s e le c t io n  o f  a n e s t 
s i t e ,  once th e  s i t e  i s  chosen t h i s 1f a c to r  does n o t appear t o  a f f e c t  
n e s t in g  success (T a b le  X IV ) .  In  a d d i t io n ,  s in c e  w a te r d is ta n c e  does n o t  
d i f f e r  from  r i v e r  system  to  r i v e r  sys te m , i t  seems l i k e l y  t h a t  i f  th e  
b a ld  e a g le  i s  r e t r e a t in g  fro m  th e  w a te r t h i s  phenomenon i s  o c c u r r in g  
u n i fo rm ly  in  V i r g in ia .
51
N est s i t e  c h a r a c t e r is t ic s :
As e x p e c te d , n e s t t r e e  s p e c ie s  does n o t  appear t o  be a s ig n i f i c a n t  
n e s t  s i t e  s e le c t io n  c r i t e r i o n  (T a b le  X IV ) .  The f a c t  t h a t  t r e e  h e ig h t  
and , c o r re s p o n d in g ly ,  n e s t  h e ig h t  a re  g re a te r  f o r  a c t iv e  (T a b le  V I I I )
7"
th a n  f o r  in a c t iv e  (T a b le  V I I )  n e s ts  te n d s  t o  c o r ro b o ra te  o th e r  ev id e n ce  
t h a t  th e  h e ig h t  o f  th e  t r e e  i n  r e la t io n  t o  th e  g e n e ra l canopy i s  a 
c r i t i c a l  f a c to r  in  n e s t s i t e  s e le c t io n  (Juenemann 1973, G e rra rd  e_t a l .  
1975, McEwan 1977, McEwan and H i r t h  1 9 7 9 ). However, i n  th e  p re s e n t 
s tu d y ,  canopy h e ig h t  and , more im p o r ta n t ly ,  th e  d is ta n c e  between th e  n e s t 
and th e  canopy, do n o t  d i f f e r  between a c t iv e  and in a c t iv e  n e s ts  (T a b le  
X IV ) .  T h is  i s  a so u rce  o f  c o n fu s io n  because , l o g i c a l l y ,  i f  n e s t  h e ig h t  
in c re a s e s ,  and canopy h e ig h t  does n o t  chahge, th e n  th e  d is ta n c e  between 
them s h o u ld  in c re a s e .  S in ce  o n ly  4 in a c t iv e  n e s ts  were sam pled f o r  
canopy d is ta n c e ,  th e re  i s  p ro b a b ly  reason  t o  s u s p e c t t h a t  th e  r e s u l t s  o f  
t h a t  a n a ly s is  may n o t  be r e l i a b le ,  and th e  h y p o th e s is  t h a t  th e  lo c a t io n  
o f  th e  n e s t  above th e  g e n e ra l canopy i s  a c r i t i c a l  f a c to r  i n  b a ld  e a g le  
n e s t  s i t e  s e le c t io n  s h o u ld  be a cce p te d  p e n d in g  f u r t h e r  f i e l d  w o rk .
In  a d d it io n  t o  a d e m on s tra te d  p re fe re n c e  f o r  t a l l e r  t r e e s ,  i t  has 
been suggested  t h a t  b a ld  e a g le  n e s t in g  d e n s ity  i s  g r e a te s t  where canopy 
c lo s u re  ranges  fro m  30% t o  50% ( W h i t f ie ld  et a l .  1 9 7 4 ). The t re n d  in  
V i r g in ia  f o r  a c t iv e  n e s t  s i t e s  to  have a h ig h e r  p e rc e n t f o l ia g e  d e n s ity  
th a n  in a c t iv e  n e s ts ,  though  n o t  s ig n i f i c a n t  (T a b le  X IV ) ,  does in d ic a te  
t h a t  f o l ia g e  d e n s i t y ,  o r  a f a c to r  r e la te d  to  i t ,  may be in f lu e n c in g  n e s t 
s i t e  s e le c t io n .  I t  i s  n o t  c le a r  w hat b e a r in g  th e  d e n s ity  o f  th e  f o l ia g e ,
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p e r s e , c o u ld  have on n e s t  s i t e  s e le c t io n  s in c e ,  i n  V i r g in ia ,  b a ld  e a g le s  
a re  s e le c t in g  n e s t s i t e s  i n  December and J a n u a ry , lo n g  b e fo re  d ec iduo us  
t r e e  s p e c ie s  have le a fe d  o u t .  I t  seems more l i k e l y  t h a t  n e s t  t r e e  h e ig h t  
i s  th e  s e le c t io n  f a c to r ,  and t h a t  f o l ia g e  d e n s ity  i s  in c id e n t a l l y  
a s s o c ia te d  w i th  o ld e r  s ta n d s  o f  woods in  w h ich  t a l l e r  t re e s  a re  lo c a te d .
S ig n i f i c a n t  d i f fe r e n c e s  between h a b i t a t  v a r ia b le s  a re  o n ly  found  when 
a c t iv e  and in a c t iv e  n e s t in g  h a b ita ts  a re  compared (T a b le  X IV ) .  C le a r ly ,  
once a n e s t  s i t e  i s  s e le c te d ,  th e re  i s  l i t t l e  a b o u t th e  h a b i t a t  i t s e l f  
w h ich  in f lu e n c e s  th e  success o f  th e  n e s t in g  a t te m p t.
Human a c t i v i t y :
The f a i l u r e  o f  th e  v a r ia b le s  s p e c i f i c a l l y  in c lu d e d  in  th e  p re s e n t 
s tu d y  i n  o rd e r  t o  p ro v id e  a m e a s u re .o f human d is tu rb a n c e  -  road  d is ta n c e  
and human a c t i v i t y  in d e x  -  t o  in f lu e n c e  n e s t  s i t e  s e le c t io n  a n d /o r  
n e s t in g  success i s  a t  f i r s t  d is tu r b in g .  However, ro a d  d is ta n c e  may n o t 
be a s u f f i c i e n t  v a r ia b le  by w h ich  t o  gauge th e  r e a c t io n  o f  b a ld  e a g le s  to  
human a c t i v i t y  s in c e  th e se  b i r d s  can p ro b a b ly  h a b itu a te  t o  some e x te n t  to  
road  n o is e  and m oving v e h ic le s  (S ta lm a s te r  and Newman 1 9 7 8 ). One n e s t i n  
p a r t i c u la r ,  M id d le s e x -7 8 -0 1 , i s  v e ry  c lo s e  t o  a tw o - la n e  ro a d . T r a f f i c  
m oving a lo n g  t h i s  ro a d  does n o t  appear t o  d is tu r b  th e  in c u b a t in g  e a g le s . 
However, s h o u ld  a v e h ic le  s to p ,  th e  in c u b a t in g  b i r d  im m e d ia te ly  appears 
to  be d is tu r b e d .  In  a d d i t io n ,  a human a c t i v i t y  in d e x  based on one v i s i t  
t o  a n e s t  may n o t  be o f  v a lu e  s in c e  th e  p resence  o r  absence o f  a c t i v i t y  
a t  o th e r  t im e s , p a r t i c u la r l y  e a r ly  i n  th e  n e s t in g  season, rem a ins  unknown 
(McEwan and H ir t h  197 9 ).
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E vidence  w h ich  may in d ic a te  th a t  human a c t i v i t y  a lo n g  th e  r i v e r  
s h o re l in e s  i s  r e s u l t in g  i n  an o v e r a l l  r e lo c a t io n  o f  n e s t s i t e s  f u r t h e r  
from  th e  w a te r  has a lre a d y  been d is c u s s e d . T h is  r e la t io n s h ip  between 
w a te r d is ta n c e ,  human a c t i v i t y ,  and n e s t r e lo c a t io n  i s  c o n v in c in g ;  y e t  i t  
may be c i r c u m s ta n t ia l .  F u r th e r  s tu d y  s h o u ld  be i n i t i a t e d  to  d e te rm in e  
d i r e c t l y  i f  th e  lo c a t io n  o f  a c t iv e  n e s ts  f u r t h e r  from  th e  w a te r th a n  
in a c t iv e  n e s ts  i s  th e  r e s u l t  o f  human a c t i v i t y .
FORAGING BEHAVIOR
The in f lu e n c e  o f  c lo u d  c o v e r ,  s u r fa c e  c o n d it io n s ,  and w ind  speed:
Tbe d a ta  in d ic a te  t h a t  a lth o u g h  b a ld  e a g le s  fo ra g e  more f r e q u e n t ly  on 
sunny days, when w inds  a re  ca lm , and when w a te r s u r fa c e  c o u n d it io n s  a re  
ca lm  t o  m ode ra te , th e s e  e n v iro n m e n ta l c o n d it io n s  do n o t  appear t o  a f f e c t  
fo ra g in g  success i n  t h i s  s p e c ie s . In  o th e r  w o rds , such e n v iro n m e n ta l 
c o n d it io n s  a f f e c t  w h e th e r o r  n o t  a b a ld  e a g le  w i l l  fo ra g e ,  b u t  n o t  th e  
success o f  th e  a t te m p t.  I f  an e a g le  i s  fo ra g in g ,  no m a tte r  w hat th e  age 
c la s s  o r  w e a th e r, th e  chances f o r  success  a re  g re a te r  th a n  80% (T a b le  XX). 
In  c o n t r a s t ,  th e  fo ra g in g  succ'ess o f  o sp re y s  (Grubb 1977, S tin s o n
1 9 7 8 ), some te rn s  (Dunn 1 9 7 3 ), and g re a t  b lu e  he ron s  (B o v in o  and B u r t t
1979) i s  a f fe c te d  s ig n i f i c a n t l y  by w e a th e r c o n d it io n s .  However, th e se  
s p e c ie s  fe e d  p r im a r i ly  on l i v e  p re y , w h ile  th e  b a ld  e a g le  i s  an 
o p p o r tu n is t  w h ich  may fe e d  on dead o r  m oribund  in d iv id u a ls  i f  th e s e  a re  
a v a i la b le  ( H e r r ic k  1933, Bent 1937, W rig h t 1953, B ro le y  1958, S ou the rn  
1963, H ense l and T ro y e r 1964, Grewe 1966, Brown and Amadon 1968, Edwards
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1969, Hehnke 1973, Servheen 1975, Kussman 1976, S herrod  e t  a l .  1976 ).
Assuming t h a t  l i v e  p re y  i s  more d i f f i c u l t  t o  c a tc h  th a n  dead p re y , one
m ig h t e x p e c t t h a t  th e  fo ra g in g  success o f  th o se  s p e c ie s  w h ich  feed
p r im a r i l y  on l i v e  p re y  may be more dependent on w e a th e r c o n d it io n s  th a n  a
s p e c ie s  w h ich  can r e s o r t  t o  a c a r r io n - e a t in g  h a b i t .  T h is  m ig h t acco u n t 
f o r  th e  a b i l i t y  o f  b a ld  e a g le s  t o  fo ra g e  s u c c e s s fu l ly  und e r a w ide  range  
o f  w e a th e r c o n d it io n s  whereas o s p re y s , some te r n s ,  and g re a t  b lu e  he rons 
a re  n o t  a b le  t o  do t h i s .
A long  th e  Potomac R iv e r ,  b a ld  e a g le s  a re  f r e q u e n t ly  seen pe rched  in  
t re e s  and snags. B a ld  e a g le s  may spend c o n s id e ra b le  t im e  pe rched  (B en t 
1937, Rossman et a l .  1971) and , i n  f a c t ,  o f te n  lo c a te  p re y  from  perches 
(Edwards 1969, S o u th e rn  1964, R e t f a lv i  1 96 5 ). Hehnke (1973) re p o r te d  a 
78% success r a te  i n  A laskan  b a ld  e a g le s  i n i t i a t i n g  h u n ts  from  f is h in g  
p e rc h e s , whereas h u n ts  i n i t i a t e d  from  f l i g h t  were no more th a n  11% 
s u c c e s s fu l.  T h is  h ig h  success  r a te  from  f is h in g  pe rches  co rre sp o n d s  
c lo s e ly  w i th  th e  81% success r a te  found  f o r  b a ld  e a g le s  in  th e  p re s e n t 
s tu d y  (T a b le  X X ), and s u p p o r ts  th e  a ssu m p tio n  t h a t  e a g le s  in  t h i s  s tu d y  
a re a  were i n i t i a t i n g  h u n ts  p r im a r i l y  from  f is h in g  p e rc h e s . The use o f  
f is h in g  pe rche s  t o  lo c a te  p re y  ite m s  b e fo re  ta k in g  f l i g h t  a ls o  c l a r i f i e s  
th e  r e la t io n s h ip  between fo ra y  d u r a t io n  and s u c c e s s ; fo ra y s  o f  s h o r te r  
d u r a t io n  a re  more l i k e l y  t o  be s u c c e s s fu l ( T a b le .X V I I ) . S im p ly  s ta te d ,  
b a ld  e a g le s  a re  more f r e q u e n t ly  s u c c e s s fu l i f  th e y  f i r s t  lo c a te  p rey  from  
a p e rch  b e fo re  f l y i n g  o u t  t o  c a p tu re  i t  th a n  i f  th e y  spend t im e  s e a rc h in g  
w h ile  th e y  a re  in  f l i g h t .  T h is  i s  an im p o r ta n t  p o in t  because
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e n v iro n m e n ta l c o n d it io n s  may be a f f e c t in g  th e  b a ld  e a g le 's  a b i l i t y  to  
lo c a te  p re y  from  a p e rc h , and th e re b y  a f f e c t in g  t h e i r  fo ra g in g  fre q u e n c y . 
S u n lig h t  r e f l e c t in g  o f f  f i s h  on o r  ne a r th e  s u r fa c e  o f  th e  w a te r  may make 
p re y  more v i s i b l e ;  choppy c o n d it io n s  m ig h t obscu re  p o t e n t ia l  p re y  ite m s ; 
and h ig h e r  w ind  speeds c o n t r ib u te  t o  choppy c o n d it io n s .
The in f lu e n c e  o f  fo ra g in g  method and age c la s s :
A d u lt  b a ld  e a g le s  use lo w  approaches t o  th e  w a te r s u r fa c e  
s ig n i f i c a n t l y  more o f te n  th a n  do s u b a d u lts  (T a b le  X IX ) .  B a ld  e a g le s  do 
n o t  h o v e r ,  so when a p p ro a c h in g  l i v e  p re y  i t  may be more e f f e c t i v e  to  f l y  
lo w  o v e r th e  w a te r t o  a v o id  b e in g  seen and to  s u r p r is e  th e  in te n d e d  
v ic t im .  Such a lo w  approach  i s  used by A laskan  b a ld  e a g le s  to  s u r p r is e  
a lc id s  (S h e rro d  e t  a l .  1976) and w ou ld  seem t o  r e q u ir e  more s k i l l  and 
e x p e rie n c e  in  o rd e r  t o  be s u c c e s s fu l th a n  when p ic k in g  up more d o c i le  
p re y . S u b a d u lts  may n o t  have deve loped  th e  s k i l l  t o  ta k e  l i v e  p re y  as 
o f te n  as do a d u lt s .  S he rrod  e t  a l .  (1976) re p o r te d  t h a t  on tw o o c c a s io n s  
more th a n  70% o f  b a ld  e a g le s  sca ve n g in g  on dead w ha les  on A m ch itka  
Is la n d ,  A laska  w ere s u b a d u lts ,  even though  s u b a d u lts  com prise  o n ly  36% o f  
th e  p o p u la t io n .  Kussman (1976) re p o r te d  t h a t  d u r in g  th e  la t e  
p o s t - f le d g in g  p e r io d ,  r e c e n t ly  f le d g e d  M inneso ta  b a ld  e a g le s  feed  
p r im a r i l y  on dead o r  d y in g  f i s h  i n  s h a llo w s . A d u lt  b a ld  e a g le s , th e n , 
ta k e  more l i v e  p re y , and a re  b e t t e r  a t  i t  th a n  s u b a d u lt  b a ld  e a g le s  
(S h e rro d  e t  a il.  1 9 7 6 ). T h is  d i f f e r e n c e  may a c co u n t f o r  th e  g re a te r  use 
o f  low  h u n t in g  approaches by a d u l t  b a ld  e a g le s  in  th e  p re s e n t s tu d y .
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The in f lu e n c e  o f  day o f  th e  y e a r :
The fo ra g in g  success  r a te  in  s u b a d u lts  in c re a s e d  s ig n i f i c a n t l y  w ith  
th e  day o f  th e  y e a r .  In  c o n t r a s t ,  Lam bert (1943) suggested  t h a t  o v e r a l l  
success i n  o s p re y s  w ou ld  a c t u a l ly  d e c l in e  la t e r  i n  th e  season due t o  an 
i n f l u x  o f  in e x p e r ie n c e d  f le d g l in g s ,  b u t  t h i s  w ou ld  n o t  have been observed  
in  th e  p re s e n t s tu d y  because f le d g l in g  b a ld  e a g le s  w ou ld  n o t  have been 
h u n t in g  f o r  them se lve s  d u r in g  th e  p e r io d  o f  o b s e rv a t io n  (Kussman 1 9 7 6 ).
I t  i s  p o s s ib le  t h a t  s u b a d u lts ,  w h ich  r e ly  more h e a v i ly  on c a r r io n  th a n  do 
a d u lts  (S h e rro d  e t  a l . 1 9 7 6 ), a re  re s p o n d in g  to  an in c re a s e  in  th e  
a v a i l a b i l i t y  o f  t h i s  re s o u rc e  la t e r  i n  th e  season , a lth o u g h  no e v id e n c e  
i s  p re s e n te d  i n  th e  p re s e n t s tu d y  t o  s u p p o r t  t h is  h y p o th e s is .  C e r ta in ly ,  
s u b a d u lt  h u n t in g  s k i l l s  c o u ld  be e xpe c ted  t o  im p rove  w ith  t im e .  A d u lt  
success r a te s  do n o t  in c re a s e  w ith  th e  day o f  th e  y e a r ,  pe rhaps because 
a d u l t  s k i l l  a t  c a p tu r in g  l i v e  p re y  may com pensate f o r  a lo w  a v a i l a b i l i t y  
o f  c a r r io n  e a r l i e r  i n  th e  season . T h is ,  how ever, i s  a ls o  s p e c u la t io n .
The r e s u l t s  o f  t h i s  s tu d y  do n o t  in d ic a te  w h e th e r p re y  a v a i l a b i l i t y  o r  
im p roved  s k i l l  i s  th e  more a p p ro p r ia te  e x p la n a t io n  f o r  in c re a s e d  s u b a d u lt  
su cce ss , b u t  i t  i s  l i k e l y  t h a t  b o th  a re  in v o lv e d .
The in f lu e n c e  o f  te m p e ra tu re :
The r o le  o f  te m p e ra tu re  i s  open t o  c o n s id e ra b le  s p e c u la t io n .  The 
o v e r a l l  success r a te  in c re a s e d  s ig n i f i c a n t l y  as te m p e ra tu re s  in c re a s e d  
(T a b le  X V I I ) ,  b u t  a c c o rd in g  t o  Lam bert (1943) h ig h e r  te m p e ra tu re s  w ou ld  
cause f i s h  t o  rem a in  in  deeper w a te r ,  i n  w h ich  case one w ould  e x p e c t a
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r e d u c t io n  in  p re y  a v a i l a b i l i t y  and , as a lo g ic a l  r e s u l t ,  a reduced 
success r a te .  S in ce  success r a te s  a c t u a l ly  r i s e  w ith  h ig h e r  
te m p e ra tu re s , e i t h e r  (1 ) L a m b e rt 's  (1943) p r e d ic t io n  i s  in a c c u ra te ,  (2 ) 
th e  r e la t io n s h ip  between success  and te m p e ra tu re  i s  a c t u a l ly  an a r t i f a c t  
o f  th e  p o s i t iv e  c o r r e la t io n  o f  day o f  th e  y e a r and te m p e ra tu re , o r  (3 ) 
th e  c a r r io n - fe e d in g  h a b i t  com pensates f o r  th e  re d u c t io n  in  a v a i la b le  l i v e  
p re y . A lth o u g h  f u r t h e r  f i e l d  work w ou ld  be n e ce ssa ry  to  p ro v id e  a 
d e f in i t e  answ er, th e  e v id e n ce  p re s e n te d  h e re  w ou ld  in d ic a te  t h a t  th e  
second a l t e r n a t i v e  i s  th e  most l i k e l y .
The in f lu e n c e  o f  t im e  o f  day:
Heavy m orn ing  fo ra g in g  can be e xp e c te d  s in c e  th e  e a g le s  w ou ld  n o t 
have e a te n  d u r in g  th e  n ig h t .  A d d i t io n a l ly ,  s in c e  e a g le s  r e tu r n  t o  n e s t 
s i t e s  (Kussman 1976) o r  r o o s t in g  s i t e s  (Edwards 1969) i n  th e  e v e n in g , a 
d rop  i n  fo ra g in g  fre q u e n c y  i n  th e  t im e  b lo c k  b e fo re  d a rk  does n o t  seem 
u n re a s o n a b le . N e s t s i t e s  and r o o s t in g  s i t e s  a re  b o th  p re s e n t i n  th e  
s tu d y  a re a .
The m orn ing  fo ra g in g  p e r io d  is > c u r t a i le d  in  a d u lt s ,  b u t  th e y  fo ra g e  
a t  a s te a d ie r  r a te  f o r  a lo n g e r  p e r io d  o f  t im e  th a n  do s u b a d u lts  (T a b le  
X V I ) . The f a c t  t h a t  ju v e n i le  b a ld  e a g le s  in  th e  s tu d y  a re a  f le d g e d  e a r ly  
i n  J u ly  may a c c o u n t f o r  t h i s .  A d u lt  e a g le s  m a in ta in  c o n s ta n t 
s u r v e i l la n c e  o v e r t h e i r  r e c e n t ly  f le d g e d  young (Kussman 1 9 7 6 ). I t  i s  
p o s s ib le  th a t  w h ile  one a d u l t  i s  w a tc h in g  th e  new ly  f le d g e d  b i r d s ,  th e  
o th e r  a d u lt  i s  fo ra g in g .  T h is  c o u ld  r e s u l t  i n  th e  more c o n s ta n t fo ra g in g  
fre q u e n cy  obse rve d  in  a d u lt s .
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F u r th e r  c o n s id e ra t io n s :
One o f  th e  p rob lem s o f  in t e r p r e t in g  th e  r e s u l t s  o f  t h i s  s tu d y  i s  t h a t  
th e  s u b a d u lt  age c la s s  in c lu d e s  im m ature  e a g le s  from  1-4  y e a rs  o f  age.
I t  i s  l i k e l y  t h a t  th e  r e a c t io n s  o f  s u b a d u lt  b i r d s  o f  d i f f e r e n t  ages to  
e n v iro n m e n ta l v a r ia b le s  w ou ld  d i f f e r ,  b u t  t h is  v a r ia t io n  c o u ld  n o t  be 
measured a c c u r a te ly .  A n o th e r p rob lem  i s  t h a t  in d iv id u a l  v a r ia t io n  may be 
c o n s id e ra b le .  For in s ta n c e ,  management p la n s  f o r  n e s t s i t e s  on th e  
Chippewa N a t io n a l F o re s t i n  M inne so ta  ta k e  in t o  a c co u n t th e  known 
b e h a v io ra l responses  o f  in d iv id u a l  e a g le  p a ir s  t o  human d is tu rb a n c e  
(M a th is e n  e t  a l .  1 9 7 7 ). Many o f  th e  s u b a d u lt  b i r d s  i n  th e  p re s e n t s tu d y  
were p ro b a b ly  t r a n s ie n ts  w h ich  were n o t  i n  th e  s tu d y  a re a  f o r  th e  e n t i r e  
p e r io d  o f  o b s e rv a t io n ,  so i t  i s  l i k e l y  t h a t  th e  fo ra g in g  b e h a v io r  o f  many 
d i f f e r e n t  s u b a d u lts  was o b se rve d . In  c o n t r a s t ,  i t  i s  c e r t a in ly  l i k e l y  
t h a t  th e  same a d u l t  in d iv id u a ls  were obse rve d  re p e a te d ly  s in c e  th e s e  were 
p ro b a b ly  n e s t in g  r e s id e n ts .  For t h is  re a so n , th e  r e s u l t s  p re s e n te d  he re  
f o r  th e  fo ra g in g  b e h a v io r  o f  s u b a d u lt  b a ld  e a g le s  a re  p ro b a b ly  more 
c h a r a c t e r is t ic  o f  a l l  s u b a d u lt  b a ld  e a g le s  th a n  a re  th e  r e s u l t s  p re se n te d  
he re  f o r  a d u l t  b a ld  e a g le s  c h a r a c t e r is t ic  f o r  a l l  a d u lts  o f  t h i s  s p e c ie s .
The r e s u l t s  o f  th e  p re s e n t s tu d y  a re  r e p r e s e n ta t iv e  o f  fo ra g in g  b a ld  
e a g le s  i n  m id-sum m er, and may n o t  be e n t i r e l y  a p p lic a b le  t o  fo ra g in g  
b e h a v io r  d u r in g  o th e r  p a r ts  o f  th e  y e a r .  For in s ta n c e ,  s in c e  ju v e n i le  
b a ld  e a g le s  i n  th e  s tu d y  a re a  f le d g e d  e a r ly  i n  J u ly ,  t h i s  s tu d y  does n o t 
answer q u e s tio n s  a b o u t th e  fre q u e n c y  w i th  w h ich  a d u lt  e a g le s  fo ra g e  w h ile
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th e  n e s t l in g  demand f o r  fo o d  i s  h ig h e s t .  I t  rem a ins  to  be seen how th e  
r e la t io n s h ip  between e n v iro n m e n ta l c o n d it io n s  and fo ra g in g  fre q u e n c y  
m ig h t change i f  b a ld  e a g le s  had to  fo ra g e  more o f te n ,  such as when 
fe e d in g  r a p id ly  g ro w in g  young . The a b i l i t y  o f  o s p re y s  t o  fe e d  t h e i r  
young i s  n o t  a f fe c te d  by w e a th e r c o n d it io n s  (S t in s o n  1 9 7 8 ), b u t  fo ra g in g  
success i s  (Grubb 1977, S t in s o n  1 9 7 8 ). Under c o n d it io n s  in  w h ich  th e  
fo o d  re s o u rc e  a v a i la b le  to  b a ld  e a g le s  can be ta pped  no f u r t h e r ,  and more 
l i v e  p re y  m ust be ta k e n , th e  amount o f  t im e  s p e n t a c t iv e ly  fo ra g in g  may 
become c r i t i c a l ,  and e n v iro n m e n ta l c o n d it io n s  may th e n  become a c r u c ia l  
f a c to r  i n  d e te rm in in g  fo ra g in g  success as w e l l  as fo ra g in g  fre q u e n c y .
The p r im a ry  outcome o f  th e  p re s e n t s tu d y  i s  t h a t  th e  e n v iro n m e n ta l 
c o n d it io n s  w h ich  a f f e c t  fo ra g in g  fre q u e n c y  may n o t  n e c e s s a r i ly  a f f e c t  
fo ra g in g  su cce ss . The im p l ic a t io n  i s  t h a t  by u s in g  f is h in g  p e rche s  to  
lo c a te  p re y ,  and by b e in g  a b le  t o  u t i l i z e  a more e a s i ly  a v a i la b le  food  
so u rce  th a n  l i v e  p re y , b a ld  e a g le s  can m a in ta in  a h ig h  r a te  o f  fo ra g in g  
success a t  a low  ene rg y  e x p e n d itu re  r e la t i v e  t o  more a c t iv e  h u n te rs .  The 
a ccep tan ce  o r  r e je c t io n  o f  t h is  h y p o th e s is  w i l l  depend on th e  outcome o f  
f u r t h e r  re s e a rc h .
APPENDIX I
NEST SITE DESCRIPTIONS
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NEST ID : F a ir fa x -6 3 -0 2  RIVER: Potomac SEASON: 1978
STATUS: In a c t iv e
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  457 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  e c h in a ta  N est h e ig h t :
DBH: 5 0 .3  cm. Canopy h e ig h t :
H e ig h t:  30 .5  m. Canopy d is ta n c e :
FOLIAGE DENSITY:
N o rth  South E a s t West
59% 76% 31% 48%
N est down 
Not measured 
N o t a p p lic a b le
Mean
54%
UNDERSTORY SPECIES:
C arya  s p .
Cornus f l o r id a  
Acer rubrum  
I le x  opaca
L ir io d e n d ro n  t u l i p i f e r a  
A s im in a  t r i l o b a
CANOPY SPECIES: 
L iq u id a m b a r s t y r a c i f l u a  
Nyssa s y lv a t ic a  
Quercus p r in u s
UNDERGROWTH: T h in , easy access t o  t r u n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 168 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : F a ir fa x -7 8 -0 1
STATUS: U n s u c c e s s fu l
RIVER: Potomac SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  457 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  v i r g in ia n a  N est h e ig h t :
DBH: 3 3 .1  cm. Canopy h e ig h t :
H e ig h t:  2 1 .3  m. Canopy d is ta n c e :
1 8 .3  m.
Not measured 
N o t a p p lic a b le
FOLIAGE DENSITY:
N o rth  South
13% 13%
UNDERSTORY SPECIES:
Fagus g r a n d i f o l ia  
S a s s a fra s  a lb id u m  
I l e x  opaca 
Q uercus p r in u s
E ast
13%
West
74%
Mean
28%
CANOPY SPECIES: 
Quercus p r in u s  
Nyssa s y lv a t ic a
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 524 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : S ta ffo rd -7 5 -0 1
STATUS: S u c c e s s fu l
RIVER: Potomac SEASON: 1979
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  190 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :  
DBH: 9 1 .7  cm. Canopy h e ig h t :
H e ig h t:  3 0 .5  m. Canopy d is ta n c e :
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
98% 84% 99% 100% 95%
2 7 .4  m. 
16 .8  m. 
+10.6 m,
UNDERSTORY SPECIES: 
Cornus f l o r i d a  
Carya sp .
A cer s p .
A i la n th u s  a l t is s im a
CANOPY SPECIES: 
L ir io d e n d ro n  t u l i p i f e r a  
Carya sp .
L iq u id a m b a r s t y r a c i f l u a
UNDERGROWTH: T h ic k , t r u n k  access d i f f i c u l t
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 400 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing George-75-03 RIVER: Potomac
STATUS: In a c t iv e
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  152 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  Not observed
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :  
DBH: 5 7 .2  cm. Canopy h e ig h t :
H e ig h t:  38 .1  m. Canopy d is ta n c e :
2 7 .4  m. 
38 .1  m. 
- 1 0 .7  m.
FOLIAGE DENSITY:
N o rth  South E as t West Mean
61% 100% 100% 99% 71%
UNDERSTORY SPECIES: 
L iq u id a m b a r s t y r a c i f l u a  
Cornus f l o r id a
A cer rubrum
I le x opaca
CANOPY SPECIES: 
L ir io d e n d ro n  t u l i p i f e r a  
R o b in ia  p s e u d o -a ca c ia  
Carya sp .
Quercus sp .
C a rp in u s  c a r o l in ia n a
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 309 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing George-74-04 RIVER: Potomac SEASON: 1978
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  305 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N ot obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  2 5 .9  m.
DBH: 5 7 .6  cm. Canopy h e ig h t :  35 m.
He i g h t : 3 0 .5  m. Canopy d is ta n c e :  - 9 .2  m.
FOLIAGE DENSITY:
N o rth South E a s t West Mean
91% 70% 71% 85% 79%
UNDERSTORY SPECIES: CANOPY SPECIES:
I l e x  opaca 
Quercus sp .
L iq u id a m b a r s t y r a c i f l u a
P in u s  ta e d a
Quercus fa lc a ta
L ir io d e n d ro n  t u l i p i f e r a
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 3095 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing George-75-02 RIVER: Potomac
STATUS: U n s u c c e s s fu l
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  671 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p ec ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :
DBH: 5 0 .3  cm. Canopy h e ig h t :
H e ig h t:  32 m. Canopy d is ta n c e :
FOLIAGE DENSITY:
N o rth  South
98% 73%
E a s t
98%
2 2 .9  m. 
32 m. 
- 9 .1  m,
West
28%
Mean
74%
UNDERSTORY SPECIES: 
I l e x  opaca 
A cer sp .
Q uercus sp .
Fagus g r a n d i f o l ia  
Cornus f l o r i d a
CANOPY SPECIES: 
L ir io d e n d ro n  t u l i p i f e r a  
Q uercus fa lc a ta  
Fagus g r a n d i f o l ia  
A cer sp .
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 762 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing George-75-03 RIVER: Potomac
STATUS: In a c t iv e
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  152 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :  
DBH: 5 7 .2  cm. Canopy h e ig h t :
H e ig h t:  3 8 .1  m. Canopy d is ta n c e :
FOLIAGE DENSITY:
N o rth  South
61% 100%
E a s t
100%
West
99%
Mean
71%
2 7 .4  m. 
3 8 .1  m. 
-1 0 .7  m,
UNDERSTORY SPECIES: 
L iq u id a m b a r s t y r a c i f l u a  
Cornus f l o r id a  
Acer rubrum  
I le x  opaca
C a rp in u s  c a r o l in ia n a
CANOPY SPECIES: 
L ir io d e n d ro n  t u l i p i f e r a  
R o b in ia  pse u d o -a ca c ia  
C arya sp .
Q uercus sp.
UNDERGROWTH: T h in , easy access t o  t r u n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 309 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing George-78-01 RIVER: Potomac SEASON: 1978
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  fro m  open w a te r :  61 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  19 .8  m.
DBH: 5 7 .4  cm. Canopy h e ig h t :  1 6 .8  m.
H e ig h t:  2 2 .9  m. Canopy d is ta n c e :  +3 m.
FOLIAGE DENSITY:
N o rth  South E a s t West
63% 76% 70% 74%
UNDERSTORY SPECIES:
I le x  opaca 
Cornus f l o r id a  
P inus  s p .
L o n ic e ra  ja p o n ic a  
Quercus sp .
UNDERGROWTH: T h in , easy access  t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 
HUMAN ACTIVITY INDEX: L ig h t
Mean
71%
CANOPY SPECIES:
Quercus p h e llo s  
Quercus fa lc a ta  
L iq u id a m b a r s t y r a c i f l u a  
P inus  taeda  
I le x  opaca 
Quercus sp .
50 m.
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NEST ID : K ing George-78-04 RIVER: Potomac
STATUS: U n s u c c e s s fu l
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  fro m  open w a te r :  122 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N ot obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 4 6 .2  cm.
He ig h t : 3 0 .5  m.
FOLIAGE DENSITY:
N o rth  South
95% 84%
N est h e ig h t :  2 5 .9  m, 
Canopy h e ig h t :  2 2 .9  m, 
Canopy d is ta n c e :  +3 m.
E a s t
100%
West
94%
Mean
93%
UNDERSTORY SPECIES:
I l e x  opaca 
Carya sp .
K a lm ia  l a t i f o l i a  
Quercus m a r i la n d ic a  
Quercus p r in u s  
L ir io d e n d ro n  t u l i p i f e r a
CANOPY SPECIES:
Quercus fa lc a ta  
P inus  taeda
L iq u id a m b a r s t y r a c i f l u a  
P inus  e c h in a ta
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 120 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing George-79-02 RIVER: Potomac
STATUS: S u c c e s s fu l
SEASON: 1979
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  240 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 6 1 .5  cm.
H e ig h t: 35 m.
FOLIAGE DENSITY:
N o rth  South
66% 98%
N est h e ig h t :  2 8 .9  m.
Canopy h e ig h t :  35 m.
Canopy d is ta n c e :  - 6 .1  m.
E a s t
99%
West
88%
Mean
88%
UNDERSTORY SPECIES: 
K a lm ia  l a t i f o l i a  
I le x  opaca 
Cornus f l o r id a
CANOPY SPECIES: 
Q uercus sp . 
Cornus f l o r id a  
P in u s  ta e d a
L iq u id a m b a r s t y r a c i f l u a L ir io d e n d ro n  t u l i p i f e r a
UNDERGROWTH: T h in , easy access  to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 3095 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing George-00-00 RIVER: Potomac
STATUS: In a c t iv e
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  457 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 5 5 .4  cm. 
H e ig h t: 2 8 .9  m.
FOLIAGE DENSITY:
N o rth  South
N est h e ig h t :  2 4 .4  m, 
Canopy h e ig h t :  2 4 .4  m, 
Canopy d is ta n c e :  0 m.
55% 53%
E a s t
59%
West
46%
UNDERSTORY SPECIES: 
L iq u id a m b a r s t y r a c i f l u a  
Quercus f a lc a ta  
C arya s p .
R o b in ia  p s e u d o -a ca c ia
Mean
53%
CANOPY SPECIES: 
L iq u id a m b a r s t y r a c i f l u a  
P inus  taeda  
Carya s p .
Quercus fa lc a ta
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 72 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : W estmoreland-78-01 RIVER: Potomac SEASON: 1979
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  595 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  O b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  1 9 .8  m.
H e ig h t:  2 4 .4  m.
DBH: 3 8 .1  cm. Canopy h e ig h t :  2 2 .9  m. 
Canopy d is ta n c e :  - 3 .1  m.
FOLIAGE DENSITY:
N o rth , South E a s t West Mean
66% 75% 82% 79%
UNDERSTORY SPECIES: CANOPY SPECIES:
A cer s p .
L iq u idam ba r s t y r a c i f l u a  
I le x  opaca 
Quercus p r in u s
P in u s  ta e d a
Quercus sp.
L ir io d e n d ro n  t u l i p i f e r a
S a s s a fra s  a lb id u m
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 167 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : W estm oreland-79-01 RIVER: Potomac SEASON: 1979
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1430 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  O b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :
DBH: 9 0 .2  cm. 
H e ig h t: 2 5 .9  m.
Canopy h e ig h t :  
Canopy d is ta n c e :
1 9 .8  m, 
18 .3  m. 
+ 1 .5  m,
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
84% 18% 100% 98% 77.5%
UNDERSTORY SPECIES: 
Acer s p .
Fagus g r a n d i f o l ia  
K a lm ia  l a t i f o l i a  
Q uercus sp.
C arya s p .
CANOPY SPECIES:
Q uercus sp .
L ir io d e n d ro n  t u l i p i f e r a
UNDERGROWTH: T h ic k ,  t r u n k  access  d i f f i c u l t
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 880 m.
HUMAN ACTIVITY INDEX: L i ^ i t
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NEST ID : N orthum berland-70-01 RIVER: Potomac SEASON: 1979
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1071 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  O b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a N est h e ig h t : 2 7 .4  m.
DBH: 5 1 .3  cm. Canopy h e ig h t : 2 1 .3  m.
H e ig h t:  35 m. Canopy d is ta n c e : + 6 .1  m.
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
81% 68% 59% 94% 75.5%
UNDERSTORY SPECIES: CANOPY SPECIES:
Acer s p . Fagus g r a n d i f o l ia
Quercus sp . Quercus ru b ra
P in u s  ta e d a Quercus fa lc a ta
K a lm ia  l a t i f o l i a  
L ir io d e n d ro n  t u l i p i f e r a  
I le x  opaca
L iq u id a m b a r s t y r a c i f l u a
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 119 m.
HUMAN ACTIVITY INDEX: Heavy
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NEST ID : N orthum berland-79-01 RIVER: Potomac SEASON: 1979
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  952 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  O b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N e s t h e ig h t :  2 7 .4  m.
DBH: 4 5 .7  cm. Canopy h e ig h t :  1 8 .3  m.
H e ig h t:  3 0 .5  m. Canopy d is ta n c e :  + 9 .1  m.
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
29% 55% 81%
UNDERSTORY SPECIES: CANOPY SPECIES:
None, u n d e rs to ry  s t r ip p e d . Acer s p .
Faqus g r a n d i f o l ia
UNDERGROWTH: T h in , easy access  to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 357 m.
HUMAN ACTIVITY INDEX: Heavy
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NEST ID : W estm oreland-71-04
STATUS: S u c c e s s fu l
RIVER: Rappahannock SEASON: 1979
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  570 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :
DBH: 7 7 .9  cm. 
H e ig h t:  3 9 .6  m.
FOLIAGE DENSITY:
N o rth  South
100% 100%
UNDERSTORY SPECIES:
Fagus q r a n d i f o l ia  
I le x  opaca
L ir io d e n d ro n  t u l i p i f e r a
Canopy h e ig h t :  
Canopy d is ta n c e :
32 m. 
2 7 .4  m. 
+ 4 .6  m.
E a s t
94%
West
100%
Mean
98.5%
CANOPY SPECIES:
Fagus g r a n d i f o l ia  
L ir io d e n d ro n  t u l i p i f e r a  
Carya sp .
Q uercus s p .
UNDERGROWTH: T h in , easy access  t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 1240 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : W estm oreland-77-04
STATUS: S u c c e s s fu l
RIVER: Rappahannock SEASON: 1979
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  265 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  O b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :  
DBH: 4 9 .2  m. Canopy h e ig h t :
H e ig h t: 3 0 .5  m. Canopy d is ta n c e :
2 1 .3  m,
21 .3  m, 
0 m.
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
100% 100% 100% 100% 100%
UNDERSTORY SPECIES: 
Quercus p r in u s  
Fagus g r a n d i f o l ia  
Q uercus f a lc a ta  
Acer rubrum
CANOPY SPECIES: 
L ir io d e n d ro n  t u l i p i f e r a  
Fagus g r a n d i f o l ia  
Q uercus p r in u s
Cornus f l o r i d a
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 714 m.
HUMAN ACTIVITY. INDEX: L ig h t
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NEST ID : Richmond-70-01 RIVER: Rappahannock SEASON: 1979
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1310 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  O b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :
DBH: 6 6 .8  cm. 
H e ig h t:  3 8 .1  m.
FOLIAGE DENSITY:
N o rth  South
100% 100%
E a s t
100%
Canopy h e ig h t :  
Canopy d is ta n c e :
West
100%
Mean
100%
2 7 .4  m, 
3 0 .3  m, 
- 3 .1  m.
UNDERSTORY SPECIES: 
Acer s p .
I le x  opaca 
Cornus f l o r i d a  
Fagus g r a n d i f o l ia
CANOPY SPECIES:
Quercus sp .
Acer sp .
L ir io d e n d ro n  t u l i p i f e r a  
Quercus ru b ra
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 1429 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : Richmond-71-02 RIVER: Rappahannock SEASON: 1978
STATUS: In a c t iv e
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  914 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE: 
S p ec ie s : P in u s  ta e d a
DBH: 5 5 .9  cm. 
H e ig h t:  3 0 .5  m.
FOLIAGE DENSITY:
N o rth  South
N est h e ig h t :  2 1 .3  m.
Canopy h e ig h t :  2 2 .9  m,
Canopy d is ta n c e :  - 1 .6  m,
94% 10 0%
E a s t
98%
West
88%
Mean
92%
UNDERSTORY SPECIES:
S a s s a fra s  a lb id u m  
Acer rubrum
Q uercus s p . ____
I le x  opaca
L iq u id a m b a r s t y r a c i f l u a  
Quercus p h e llo s  
B e tu la  n ig ra
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 1446 m.
HUMAN ACTIVITY INDEX: L ig h t
CANOPY SPECIES:
A cer rubrum
L iq u id a m b a r s t y r a c i f l u a  
P in u s  ta e d a
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NEST ID : Richmond-74-01 RIVER: Rappahannock SEASON: 1979
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  914 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  e c h in a ta  N est h e ig h t :
DBH: 4 9 .3  cm. Canopy h e ig h t :
H e ig h t:  32 m. Canopy d is ta n c e :
2 5 .9  m, 
2 4 .3  m, 
+ 1 .6  m,
FOLIAGE DENSITY:
N o rth  South
99% 98%
E a s t
99%
West
95%
Mean
98%
UNDERSTORY SPECIES: 
K a lm ia  l a t i f o l i a  
I le x  opaca 
Cornus f l o r i d a
CANOPY SPECIES: 
L ir io d e n d ro n  t u l i p i f e r a  
Quercus p r in u s  
Fagus g r a n d i f o l ia
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 170 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : Richmond-78-01 RIVER: Rappahannock SEASON: 1978
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1219 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N ot obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 5 5 .4  cm.
H e ig h t:  29 m.
FOLIAGE DENSITY:
N o rth  South
N est h e ig h t :  2 2 .9  m,
Canopy h e ig h t :  1 6 .8  m,
Canopy d is ta n c e :  + 6 .1  m<
79% 84%
E a s t
83%
West
75%
Mean
80%
UNDERSTORY SPECIES:
Acer rubrum  
Quercus p h e llo s  
Quercus p r in u s  
L iq u id a m b a r s t y r a c i f l u a  
Quercus f a lc a t a
CANOPY SPECIES: 
P in u s  taeda  
A cer rubrum
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 1277 m.
HUMAN ACTIVITY INDEX: L ig h t
NEST ID : Richmond-79-01 RIVER: Rappahannock SEASON: 1979
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1670 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE: 
S p ec ie s : P in u s  ta e d a
DBH: 4 2 .7  cm.
H e ig h t: 2 5 .9  m.
N est h e ig h t :  2 2 .9  m.
Canopy h e ig h t :  2 1 .3  m,
Canopy d is ta n c e :  + 1 .6  m,
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
65% 93% 84% 66% 77%
UNDERSTORY SPECIES: 
L iq u id a m b a r s t y r a c i f l u a  
Acer rubrum  
I le x  opaca
CANOPY SPECIES: 
Quercus sp . 
Quercus p h e llo s  
Acer rubrum
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 830 m.
HUMAN ACTIVITY INDEX: L ig h t
83
NEST ID : Lancaste r-75 -01  RIVER: Rappahannock SEASON: 1979
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  fro m  open w a te r :  360 M.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 5 7 .2  cm. 
H e ig h t: 3 0 .5  m.
FOLIAGE DENSITY:
N o rth  South
56% 55%
N est h e ig h t :  2 5 .9  m. 
Canopy h e ig h t :  13 .7  m. 
Canopy d is ta n c e :  + 12 .2  m,
E a s t
62%
West
56%
Mean
57%
UNDERSTORY SPECIES:
Acer s p .
Cornus f l o r id a  
S a s s a fra s  a lb id u m  
L ir io d e n d ro n  t u l i p i f e r a
CANOPY SPECIES:
P in u s  taeda
L ir io d e n d ro n  t u l i p i f e r a  
Acer s p .
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 620 m.
HUMAN ACTIVITY INDEX: L ig h t
84
NEST ID : L ancas te r-75 -02  RIVER: Rappahannock SEASON: 1978
STATUS: In a c t iv e
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  762 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N o t obse rve d
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  1 6 .8  m.
DBH: 2 7 .2  cm Canopy h e ig h t :  No canopy
H e ig h t:  19 .8  m. Canopy d is ta n c e :  No canopy
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
0% 0% 0%
UNDERSTORY SPECIES: CANOPY SPECIES:
Q uercus n ig ra  
Acer rubrum
No canopy
P in u s  ta e d a
I l e x  opaca
UNDERGROWTH: T h ic k , t r u n k  access d i f f i c u l t
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 238 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : Lancas te r-79 -02  RIVER: Rappahannock SEASON: 1979
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1786 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N o t obse rve d
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  taeda
DBH: 4 5 .2  cm.
H e ig h t:  2 7 .4  m.
FOLIAGE DENSITY:
N o rth  South
81% 85%
N est h e ig h t :  2 4 .4  m.
Canopy h e ig h t :  Not measured 
Canopy d is ta n c e :  N o t a p p lic a b le
E a s t
64%
West
84%
Mean
78.5%
UNDERSTORY SPECIES: 
I l e x  opaca 
K a lm ia  l a t i f o l i a  
Quercus p r in u s
CANOPY SPECIES: 
Q uercus sp . 
Quercus p r in u s  
P in u s  taeda  
Quercus fa lc a ta
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 95 m.
HUMAN ACTIVITY INDEX: L ig h t
NEST ID : M idd lesex-77 -03  RIVER: Rappahannock SEASON: 1978
STATUS: I n a c t iv e
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  132 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 8 1 .3  cm. 
H e ig h t:  2 3 .9  m.
N est h e ig h t :  1 9 .8  m.
Canopy h e ig h t :  No canopy 
Canopy d is ta n c e :  No canopy
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
0% 0% 0% 0% 0%
UNDERSTORY SPECIES: 
None
CANOPY SPECIES 
None
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 20 m.
HUMAN ACTIVITY INDEX: Heavy
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NEST ID : M idd lesex-78 -01  RIVER: Rappahannock SEASON: 1978
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  762 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a N est h e ig h t : 2 2 .9  m.
DBH: 4 7 .5  cm. Canopy h e ig h t : 1 8 .3  m.
H e ig h t: 3 0 .5  m. Canopy d is ta n c e : + 4 .6  m.
FOLIAGE DENSITY:
N o rth  South
77% 93%
E a s t
94%
West
57%
Mean
80%
UNDERSTORY SPECIES:
C arya s p .
L iq u id a m b a r s t y r a c i f l u a  
Cornus f l o r i d a  
Acer rubrum  
P runus s p .
I le x  opaca 
S a s s a fra s  a lb id u m
CANOPY SPECIES:
P in u s  ta e d a  ( s c a t te r e d  seed p in e s )
UNDERGROWTH: T h ic k ,  t r u n k  access d i f f i c u l t
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 70 m.
HUMAN ACTIVITY INDEX: Heavy
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NEST ID : M idd lesex-78 -02  RIVER: Rappahannock SEASON: 1978
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  152 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  1 9 .8  m.
DBH: 7 3 .7  cm Canopy h e ig h t :  2 4 .4  m.
H e ig h t: 2 4 .4  m. Canopy d is ta n c e :  - 4 .6  m.
FOLIAGE DENSITY:
N o rth  South E as t West Mean
71% 81% 61%
UNDERSTORY SPECIES: CANOPY SPECIES:
N ot re c o rd e d Not re c o rd e d
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 214 m.
HUMAN ACTIVITY INDEX: Moderate
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NEST ID : Mathews-75-01
STATUS: U n s u c c e s s fu l
RIVER: York SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1067 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  e c h in a ta  N est h e ig h t :
DBH: 4 4 .7  cm. Canopy h e ig h t :
H e ig h t: 3 0 .5  m. Canopy d is ta n c e :
2 7 .4  m.
Not measured 
N o t a p p l ic a b le
FOLIAGE DENSITY:
N o rth  South
86% 23%
UNDERSTORY SPECIES:
I l e x  opaca 
Quercus sp.
E a s t West Mean
62%
CANOPY SPECIES: 
P in u s  e c h in a ta  
P in u s  ta e d a  
Acer rubrum
Q uercus s p .
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 167 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing W illia m -7 1 -0 1  RIVER: York
STATUS: U n s u c c e s s fu l
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  fro m  open w a te r :  914 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  taeda
DBH: 7 2 .4  cm. 
H e ig h t:  3 5 .1  m.
FOLIAGE DENSITY: 
N o rth South
N est h e ig h t :  3 0 .5  m.
Canopy h e ig h t :  Not measured 
Canopy d is ta n c e :  N o t a p p lic a b le
E a s t West Mean
(NW) 90% (SE) 90% (NE) 87% (SW) 85% 88%
UNDERSTORY SPECIES: 
N o t re c o rd e d
CANOPY SPECIES: 
N ot re c o rd e d
UNDERGROWTH: T h in , easy access  t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 286 m.
HUMAN ACTIVITY INDEX: Heavy
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NEST ID : K ing W illia m -7 3 -0 2  RIVER: York
STATUS: In a c t iv e
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  500 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 3 6 .6  cm.
H e ig h t:  2 2 .9  m.
N est h e ig h t :  1 6 .8  m.
Canopy h e ig h t :  Not measured 
Canopy d is ta n c e :  N o t a p p lic a b le
FOLIAGE DENSITY: 
N o rth South E a s t West
(NE) 48% (SW) 81%
Mean
69.5%
UNDERSTORY SPECIES: 
I le x  opaca 
Acer sp .
C arya s p .
CANOPY SPECIES: 
P in u s  ta e d a
UNDERGROWTH: T h ic k ,  t r u n k  access  d i f f i c u l t
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 786 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : K ing W illia m -7 7 -0 1  RIVER: York
STATUS: In a c t iv e
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  3 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : L ir io d e n d ro n  t u l i p i f e r a  N est h e ig h t :  
DBH: 2 7 .8  cm. Canopy h e ig h t :
H e ig h t:  2 2 .9  m. Canopy d is ta n c e :
FOLIAGE DENSITY: 
N o rth South E a s t
(NW) 59% (SE) 73%
UNDERSTORY SPECIES: 
J u n ip e ru s  v i r g in ia n a  
Cornus f l o r id a  
I l e x  opaca 
Fagus g r a n d i f o l ia
19 .8  m.
Not measured 
N ot a p p lic a b le
West Mean
66%
CANOPY SPECIES: 
C arya s p .
Q uercus sp .
Fagus g r a n d i f o l ia  
P in u s  taeda
UNDERGROWTH: T h in , easy access  to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 833 m.
HUMAN ACTIVITY INDEX: L ig h t
NEST ID: New K ent-65-02 RIVER: York SEASON: 1978
STATUS: I n a c t iv e
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r : 610 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N e s t h e ig h t :  2 1 .3  m.
DBH: 4 9 .0  cm. Canopy h e ig h t :  12 .2  m
H e ig h t: 2 2 .9  m. Canopy d is ta n c e :  +10 .7  m.
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
(NE) 90% (SW) 77% 83.5%
UNDERSTORY SPECIES: CANOPY SPECIES
N o t re c o rd e d N ot re c o rd e d
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 238 m.
HUMAN ACTIVITY INDEX: L ig h t
NEST ID : New Kent-74-01  RIVER: York SEASON: 1978
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  fro m  open w a te r :  1372 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  2 5 .9  m.
N o t m easured. Dense w i t h in  5 m. o f  n e s t  t r e e ,  th e n  0%.
H e ig h t:  2 7 .4  m
DBH: 5 0 .8  cm Canopy h e ig h t :  N ot measured 
Canopy d is ta n c e :  N o t a p p lic a b le
FOLIAGE DENSITY:
UNDERSTORY SPECIES: CANOPY SPECIES:
N o t re c o rd e d N ot re c o rd e d
UNDERGROWTH: T h in , easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 476 m.
HUMAN ACTIVITY INDEX: Heavy
NEST ID : New Kent-78-01 RIVER: York SEASON: 1978
STATUS: U n s u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rve d
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  2 7 .4  m.
H e ig h t:  3 8 .1  m
DBH: 6 9 .1  cm. Canopy h e ig h t :  1 8 .3  m 
Canopy d is ta n c e :  + 9 .1  m
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
(NW) 0% (SW) 92% (SE) 78% 42.5%
UNDERSTORY SPECIES CANOPY SPECIES:
Fagus g a n d i f o l ia  
Quercus sp . 
S a s s a fra s  a lb id u m
P in u s  ta e d a
Quercus sp
UNDERGROWTH: T h in , easy access  to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 1000 m.
HUMAN ACTIVITY INDEX: L i ^ i t
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NEST ID : New K ent-79-04
STATUS: U n s u c c e s s fu l
RIVER: York SEASON: 1979
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  fro m  open w a te r :  771 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  taeda
DBH: 46. cm.
H e ig h t:  30 .5  m.
FOLIAGE DENSITY:
N o rth  South
95% 99%
UNDERSTORY SPECIES:
A cer s p .
I le x  opaca 
K a lm ia  l a t i f o l i a
N est h e ig h t :  2 5 .9  m,
Canopy h e ig h t :  1 9 .8  m.
Canopy d is ta n c e :  + 6 .1  m,
E a s t
86%
West
99%
Mean
95%
CANOPY SPECIES: 
Fagus g r a n d i f o l ia  
P in u s  taeda  
Q uercus p r in u s
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 916 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : James C ity -7 8 -0 1  RIVER: York
STATUS: U n s u c c e s s fu l
SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  fro m  open w a te r :  457 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  Not obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 5 8 .4  cm. 
H e ig h t:  3 7 .8  m.
FOLIAGE DENSITY:
N o rth  South
N est h e ig h t :  3 1 .7  m. 
Canopy h e ig h t :  1 9 .8  m. 
Canopy d is ta n c e :  +11 .9  m,
98%
UNDERSTORY SPECIES: 
I l e x  opaca 
Cornus f l o r id a
99%
E a s t
100%
West
100%
Mean
99%
CANOPY SPECIES:
Cornus f l o r id a  
L ir io d e n d ro n  t u l i p i f e r a  
Quercus sp .
I le x  opaca 
Acer s p .
UNDERGROWTH: T h in ,, easy access to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 1548 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : York-78-01
STATUS: S u c c e s s fu l
RIVER: York SEASON: 1978
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  2134 m.
V i s i b i l i t y  o f  w a te r from  th e  n e s t :  N o t obse rved
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 6 7 .0  cm. 
H e ig h t:  33 .5  m.
FOLIAGE DENSITY:
N o rth  South
N est h e ig h t :  2 2 .9  m(
Canopy h e ig h t :  3 0 .3  m,
Canopy d is ta n c e :  - 7 .6  m,
94% 80%
E a s t
89%
West
90%
Mean
88%
UNDERSTORY SPECIES: 
Cornus f l o r id a  
I le x  opaca 
Acer rubrum
CANOPY SPECIES:
P in u s  taeda
L ir io d e n d ro n  t u l i p i f e r a  
Quercus sp .
Fagus g r a n d i f o l ia  
C arya s p .
UNDERGROWTH: T h in , easy access  t o  tru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 119 m.
HUMAN ACTIVITY INDEX: Moderate
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NEST ID : P rin ce  George-61-01 RIVER: James
STATUS: S u c c e s s fu l
SEASON: 1979
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  843 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  O b s tru c te d
FEATURES OF THE NEST TREE: 
S p e c ie s : P in u s  ta e d a
DBH: 8 8 .6  cm. 
H e ig h t:  3 8 .1  m.
FOLIAGE DENSITY:
N o rth  South
96% 98%
N est h e ig h t :  2 7 .4  m.
Canopy h e ig h t :  2 5 .9  m,
Canopy d is ta n c e :  + 1 .5  m,
E a s t
68%
West
89%
Mean
88%
UNDERSTORY SPECIES: 
K a lm ia  l a t i f o l i a  
L iq u id a m b a r s t y r a c i f l u a  
Cornus f l o r i d a  
I le x  opaca
CANOPY SPECIES: 
L iq u id a m b a r s t y r a c i f l u a  
Quercus p r in u s  
Quercus p h e llo s  
Acer rubrum  
Fagus g r a n d i f o l ia
UNDERGROWTH: T h in , easy access  to  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 723 m.
HUMAN ACTIVITY INDEX: L ig h t
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NEST ID : Accomac-70-01 RIVER: E aste rn  Shore SEASON: 1979
STATUS: S u c c e s s fu l
RELATIONSHIP OF NEST SITE TO OPEN WATER:
D is ta n c e  from  open w a te r :  1566 m.
V i s i b i l i t y  o f  w a te r fro m  th e  n e s t :  U n o b s tru c te d
FEATURES OF THE NEST TREE:
S p e c ie s : P in u s  ta e d a  N est h e ig h t :  2 7 .A m.
DBH: 97 cm Canopy h e ig h t :  2 1 .3  m.
H e ig h t: 33 .5  m Canopy d is ta n c e :  + 6 .1  m
FOLIAGE DENSITY:
N o rth  South E a s t West Mean
100% 98% 100% 95.5%
UNDERSTORY SPECIES: CANOPY SPECIES:
Acer rubrum
Cornus f l o r id a
L ir io d e n d ro n  t u l i p i f e r a  
Acer rubrum
Fagus g r a n d i f o l ia  
K a lm ia  l a t i f o l i a
UNDERGROWTH: T h in , easy access t o  t ru n k
DISTANCE OF NEST SITE FROM THE NEAREST ROAD: 723 m.
HUMAN ACTIVITY INDEX: L ig h t
APPENDIX I I  
TABLES OF ADJUSTMENT VALUES
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VITA
Norman B e rna rd  J a f fe e
Born  i n  B ronx C o u n ty , th e  C i t y  o f  New Y o rk , Janua ry  26, 1952. He 
a tte n d e d  th e  A n t i l l e s  S c h o o l, S t .  Thomas, U .S . V i r g in  Is la n d s  and 
re c e iv e d  h is  h ig h  s c h o o l d ip lo m a  in  1970. M r. J a f fe e  was awarded th e  
deg ree  o f  B a c h e lo r o f  A r ts  i n  B io lo g y  from  C o lg a te  U n iv e r s i t y ,  H a m ilto n , 
New Y o rk  i n  1974. From 1974 u n t i l  1977, H r. J a f fe e  was em ployed as a 
Museum T e c h n ic ia n  i n  th e  D epartm ent o f  B o ta n y , N a t io n a l Museum o f  N a tu ra l 
H is to r y ,  S m ith s o n ia n  I n s t i t u t i o n ,  W ash ing ton , D .C . In  1977, he e n te re d  
th e  g ra d u a te  program  i n  B io lo g y  a t  th e  C o lle g e  o f  W il l ia m  and Mary in  
V i r g in ia ,  W il l ia m s b u rg ,  V i r g in ia  and began w o rk  to w a rd  th e  deg ree  o f  
M aste r o f  A r ts  in  B io lo g y  from  t h a t  i n s t i t u t i o n .
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